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TEXT 

...an overt or occult neopl asm and causes blisters. It is characterized by 
the presence of I gG aut oant i bodi es that react against desmosomal and 
hem desmosomal pi aki n proteins, ( Ref . 2-5) desmosorral t r ansrrerrbr ane 
pr ot ei ns. . . 

. . . st r at i f i ed squamous epi t hel i urn r esul t s f r om acant hoi ysi s, t he I oss of 
eel I -eel I adhesion, induced by pathogenic antibodies against the 
desmogl ei ns. (Ref. 6) The most comrDnl y associated neoplasms are, in 
decreasi ng order of . . . 

...effects induced by chemotherapy, neoplasia, and aut oant i body- rredi at ed 
pul monar y i nj ur y. ( Ref . 7-16) Deposi t s of I gG i n t he br onchi al 
epithelium which have sorret i rres been observed, (Ref. 17) suggest that 
aut oant i body- madi at ed. . . 

...on the genitals, trunk, and ext r erri t i es. A skin- biopsy specimen showed 
acant hoi ysi s with deposition of I gG and conpl emant on the surfaces of 
ker at i nocyt es and along the baserrent - rrerrbr ane zone. Serum 
autoantibodies characteristic of paraneoplastic perrphi gus were detected at 
a t i t er of 10,000; their antigenic... 

...that occurs in two variants: a benign, localized, hyaline vascular type 
and an aggressive multicentric plasma- eel I type... 

...cough, which was productive of white sputum Skin and mucosal lesions 

remained in clinical remission. Ser urn aut oant i bodi es characteristic 

of paraneoplastic perrphi gus remained present at a titer of 250. .. showed 

changes reserrbling lichen planus and necrosis of the ker at i nocyt es. Direct 

i rmxinof I uor escence showed deposition of I gG and conpl ement on the 

ker at i nocyt e surfaces and deposition of complement along the 

basement - rrerrbr ane zone. Ser urn aut oant i bodi es associated with 

par aneopl ast i c perrphi gus wer e pr esent at a titer of 1280; their antigenic 

specificity was conf i r rred by i rmxinopr eci pi t at i on. The nxicocut aneous lesions 

resolved slowly with the adrri ni st r at i on of 1 . 0 rrg of prednisolone per 

ki I ogr am per day. . . 

. . . sever e hypoxerri a, and spi r orret r y r eveal ed sever e ai r f I ow I i rri t at i on 
(Table 1). Sput urn cul t ur es were negative for IVycobact er i urn 
tuberculosis and other bacteria. Bronchoscopy showed erythema and edema of 
t he respi rat ory epi t hel i al rrucosa wi t h. . . 

...the mucocutaneous lesions appeared. Wien he died, paraneoplastic 
penphi gus aut oant i bodi es wer e st i I I pr esent i n t he ser um at a t i t er 
of 640. An autopsy was not per f or rred. . . 

...Brenn, periodic acid-Schiff, G errsa, Fi t e, and pentachrorre stains. 
Frozen sections were probed with f I uor escei nat ed antibodies specific 
for I gG I gA I gM conpl emant , and fibrin. (Ref. 18) 
Wit ten inforrred consent was obtained from both patients for the... 

... Ser um sanpl es from bot h pat i ent s wer e t est ed by i ndi r ect 

i rmxinof I uor escence with the use of rronkey esophagus and nxirine bladder, 

heart, and liver as substrates. Ser um f r om t hese patients, from a 

control patient with I ynphoma- associ at ed paraneoplastic penphi gus, and from 

a. . . 

Page 1 



10563731a. txt 



...as previously described. ( Ref . 19) Additional radiolabeled extracts were 
prepared in an identical fashion from human respiratory epithelial 
cells (Qonetics, San Diego, Calif.) that were grown in 
br onchi al - epi t hel i al - eel I growth... 

...bullous perrphi goi d antigen 1, desrropl aki n I and II, envopl aki n, and 
peri pi akin were cloned from a human matchmaker corrpl errent ar y DNA 
library (Qonentech, Pal o Al t o, Calif.) by the polymerase chain reaction 
with the use of primers according to published techniques. (Ref. 5) 
Reactivity of serum to the fusion proteins was tested by 
i rrrrunobl ot t i ng. . . 

... For passi ve t r ansf er of I gG i nt o rri ce, I gG was pur i f i ed f r om 
specimens from Patient 1 (Ref. 1,20) and injected into neonatal nice... 

...of choice for such passi ve- 1 r ansf er studies because their small size 
al I ows r epr oduct i on of ci r cul at i ng I gG I evel s si rri I ar to t hose i n t he 
human disease and because their hairless skin facilitates the 
induction and observation of cutaneous blistering. After... 

. . . sect i ons wer e obt ai ned. All epithelial surf aces were exarri ned f or signs 
of acantholysis and deposition of human I gG.. row of t orrbst ones 
( Fi g. 1) . A rri xed i nf I arrrrat ory i nf i 1 1 rat e consi st i ng of I yrrphocyt es, 
neut r ophi I s, eosi nophi I s, and pi asrra eel I s was pr esent i n t he 
subrrucosa. Staining with specialized reagents did not reveal bacteria, 
fungi, rrycobact er i a, or Pneurracyst i s carinii. Pent achr ome st ai ni ng, 
which can reveal changes in elastic fiber and collagen indicative... 

...no cytologic evidence of cytomegalovirus infection or cancer. Evaluation 
of frozen tissue showed deposition of I gG and corrpl errent in a linear 
manner on the r espi r at or y- epi t hel i al - eel I surfaces and in a... 

...of t orrbst ones' ' characteristic of the loss of eel I -eel I attachment 
(acantholysis) mediated by the pemphigus antibody (hematoxylin and 
eosi n, x400) * . * * FI GURE CM TTED* * | * Fi gur e 2. - D r ect I rrrrunof I uor escence of 
the Endobr onchi al - Bi opsy Speci rren from Patient 1 . Li near deposition of 

1 gG i s vi si bl e on t he surf aces of t he respi rat ory epi t hel i al eel I s 
( open ar r ow) as wel I as. . . 

...deposition is identical to that seen i n t he epi derm's of patients with 
paraneoplastic perrphi gus ( ant i human I gG x400) *.** FI GURE CM TTED. . . 

. . . Bot h pat i ent s' ser urn sarrpl es cont ai ned I gG aut oant i bodi es 
that reacted t o t he epithelial surfaces and basement merrbrane of monkey 
esophagus as wel I as t o rrurine ur i nary- bl adder epithelial cells, 
intercalated disks of rryocardi um and hepatocyte desmosomes. Serum 
from both patients also contained antigens of 250, 230, 210 (a doublet), 
and 190 kd. . . 

...was detected i n t he keratinocyte extracts but not i n t he respiratory 

epithelial extracts. The control ser um f r om t he pat i ent with 

perrphi gus vulgaris did not detect expression of the 130- kd perrphi gus. . . 

. . . Perrphi gus Aut oant i bodi es wi t h Respi r at or y Epi t hel i al 

Ant i gens. I muinopr eci pi t at i on was performed on met abol i cal I y labeled 

ker at i nocyt es and normal human bronchial epithelial cells. 

MdI ecul ar - wei ght ( Wif markers are shown at 200, 116, and 97 kd. Lanes 1 and 

2 show control serum from a patient with paraneoplastic perrphi gus. 
Ser um f r om epi der mal cells (lane 1) contains autoantibodies that 
recognize the paraneoplastic perrphi gus antigen corrpl ex, with bands detected 
at 250, 230, 210, 190, and 170 kd. Ser um f r om r espi r at or y epithelial 

cells (lane 2) i muinopr eci pi t at es protein bands at 250, 230, 210 and 190... 
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...and 4 (Patient 1) and lanes 5 and 6 (Patient 2) show ant i gens recognized 
by ser urn f r om pat i ent s with paraneoplastic penrphi gus and pulmonary 
involvement. Ser urn f r om bot h patients reacts with pi aki n antigens 
expressed by both ker at i nocyt es (lanes 4 and 5... 

... 7 shows r esul t s wi t h r espi r at or y epi t hel i al eel I s f r om a pat i ent wi t h 
pemphigus vulgaris; this control serum fails to i nminopr eci pi t at e any 
of the antigens of the paraneoplastic penrphi gus corrpl ex. This finding 
conf i r ms. . . 

...the pemphigus vulgaris antigen is not expressed by respiratory 
epithelial cells, as expected. This control ser urn also shows that the 
170- kd antigen is expressed in epidermal cells, but not in... 

...The ser urn samples reacted strongly to fusion proteins from the 
horrol ogous t ai I region of envopl aki n, r eact ed wi t h. . . 

. . . f r om neonat al nice showed cutaneous acant hoi yt i c blistering. W detected 

nei t her acant hoi ysi s nor speci f i c deposi t i on of human I gG i n 

the bronchial epithelium despite the presence of human pemphigus 

aut oant i bodi es i n t he ser urn at a t i t er of 1 280. 

...Pemphigus diseases of the skin are characterized by acant hoi yt i c 
blistering caused by the reaction of I gG aut oant i bodi es against 
desmogl ei ns. I n pemphi gus f ol i aceus, bl i st er s ar e super f i ci al ; mjcous 
membranes are never involved. Antibodies against desmogl ei n 1 are 
r esponsi bl e f or this I i rri t ed f or m of t he di sease. I n penrphi gus vul gar i s, 
patients also produce antibodies against desmogl ei n 3, and blisters 
form on both the skin and the rrucous rrerrbranes. However... 

...In pat i ent s wi t h par aneopl ast i c penrphi gus, pat hogeni c aut oant i bodi es 
react against the desmogl ei ns, but the antibodies are present at a 
I ow t i t er and can be det ect ed onl y by a sensi t i ve enzyme. . . 

...proteins. ( Ref . 4) The pi aki ns ar e a gr oup of sequence- r el at ed pr ot ei ns 

that form the intracellular plaques of desrrosorres and hem desmosomes 

and that mediate attachment of the cytoskeletal intermediate filaments to 



...Bronchial epithelial tissue from these patients showed acant hoi ysi s and 

deposition of I gG aut oant i bodi es on the cell surfaces. There is no 

evidence that antibodies against desmogl ei ns play any part i n t he 

induction of respiratory lesions. In patients with pemphigus... 

. . . W f ocused on ant i pi aki n ant i bodi es because desmogl ei ns ar e 

evi dent I y not i nvol ved i n pul rronary i nj ury and because our I abel i ng st udi es 

showed. . . 

...proved. Pul rronary epithelial lesions were not induced in nice either by 

infusion of perrphi gus vulgaris lgG(with antibodies specific 

for desmogl ei n 3) (Ref. 20) or by I gG wi t h antibodies against 

pi aki n proteins from patients with paraneoplastic pemphigus. However, there 

are potential explanations for these... 

...First, pi aki n proteins are entirely intracellular. Although there 

is evidence that autoantibodies may enter living ...understood. Second, in 

passi ve- 1 r ansf er studies in neonatal rri ce, the duration of exposure t o t he 

human autoantibodies is generally less than 48 hours. This is due to 

t he behavi or of t he. . . 

...be starved or eaten by the rrot her within 72 hours. Shor t - 1 er m exposur e 

to transfused antibodies nay not be sufficient to cause respiratory 

acant hoi ysi s. Third, in humans, pul rronary involvement in paraneoplastic... 

... usual I y a I at e conpl i cat i on. It may be t hat addi t i onal i nf I arrmat or y 
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event s occur to al I ow t hese ant i bodi es to bi nd wi t hi n t he desmosomal 
plaque of respiratory epithelium The irmraturity of neonatal bronchial 
epi t hel i um . . 

...cytotoxic mechanisms may be important, and such mechanisms cannot be 
reproduced by passive transfer of I gG al one into the rri ce. . . 

CI TED REFERENCES 

...3. Cursler JR Labi b RS, Ariss-Abdo L, Burke T, 0 Keef e EJ, Anhal t GJ. 

Human autoantibodies against desmopl aki ns in paraneoplastic 

pemphigus. J Qin Invest 1992;89:1775-82. 
4. Ki m . . 

...J, Stanley JR. The rrerrbers of the pi aki n f am I y of proteins recognized 
by paraneoplastic perrphi gus antibodies include peri pi akin. J 
Invest Dermatol 1998;111:308- 13. 

6. Amagai M Ni shi kawa T, Nousari HC, Anhal t GJ, Hashimoto T. 

Antibodies against desmogl ei n 3 (pemphigus vulgaris antigen) are 
pr esent i n ser a f r om pat i ent s wi t h par aneopl ast i c perrphi gus. . . 

...JJ, Beal s TF, Diaz LA. Induction of perrphi gus in neonatal nice by 
passi ve t r ansf er of I gG f r om pat i ent s wi t h t he di sease. N Engl J 
M3d 1982; 306: 1189- 96. 

21 . Amagai . . . 

. . . 106: 351-5. 

23. Koul u L, Kusuni A, Steinberg M3, KI aus- Kovt un V, Stanley JR. 
Human antibodies against a desmosomal core protein in 
perrphi gus foliaceous. J Exp IVfed 1984;160:1509- 18... 

...Puccetti A, Jarett L, Madai o IVP. Recept or - rredi at ed cellular entry of 
nucl ear I ocal i zi ng ant i - DNA ant i bodi es vi a rryosi n 1 . J Qin 
Invest 1997;100:25-31. 

Descr i pt i on 
E1- E6 

RD ( uni que i t errs) 
Alt' LAHENZ J . ' 
E2- E6 

RD ( uni que i t errs) 

S5 AND ( I IVMJNCGL? OR I G? CR COLUST?) 
S5 

AU=' BENI TEZ, MAXI MO IVARTI NEZ' 
E1- E2 

AU=' HERNANDEZ, YAM LE LCPEZ' 
AU=' BOURZAC, J UAN FRANCI SCO I NFANTE' 
RD ( uni que i t errs) 

M/COBAC? AND ( COLUSTR? CR I G? OR I MVUNCGLO? OR ANTI BO? OR - 
SERUM; 

51 3 AND ( I GG OR I GA) 

51 4 AND ( ADM N? OR I NTRA?) 

51 5 AND ( M/COBAC?) 

51 6 AND ( LACTA? OR M\MvftL OR HUM^N) 

51 7 AND ( MONOCLONAL CR POLYCLONAL OR PLASMA OR SERUM OR CO- 
LUST?) 

S1 8 AND ( HUM\N OR MWMM_) 

S1 9 AND ( ( ( HUM\N) ( Vy ( COL 03? OR PLASMA OR SERUM OR I GA OR I - 
GG) ) OR ( ( M\MvAL) ( Vy ( COL OS? CR PLASMA OR SERUM OR I GA OR I GG 

RD ( uni que i t errs) 
? s s21 and m/cobac? 

45 S21 

Page 4 



? ds 




Set 


1 1 ems 


S1 


43 


S2 


22 


S3 


2 


S4 


21 


S5 


12 


S6 


0 


S7 


12 


S8 


1 


S9 


2 


S10 


3 


S11 


4 


S12 


2 


S13 


73946 


S14 


9685^ 


S15 


2563 


S16 


2563 


S17 


1301 


S18 


806 


S19 


I 

797 


S20 


57 

( 


S21 


) 

45 



10563731a. txt 

631108 WCOBAC? 
S22 45 S21 AND M/CCBAC? 

ABSTRACT: 

I muine st i mil at i ng act i vi t y was conpar ed f or I i pi d vesi cl es 
consisting of the total polar lipids of an archaeon Hal of er ax 
vol cani i , and the eubacteria PI anococcus spp. and Bacillus firms. Each 
total polar lipid extract readily formed I i posorres of si rri I ar 
size, within which the protein antigen oval burri n was entrapped, with 
corrparabl e I oadi ng and. . . 

...titers for all adjuvants, with rrenrory recall responses that were 
significantly greater with the archaeal lipid ( H. vol cani i versus 
PI anococcus) . IVbr e striking, i nduct i on of cyt ot oxi c T eel I act i vi t y agai nst 
t he ent r apped. . . 

...secondary response after injections on days 0 and 21) i n rri ce i rrrmni zed 
with PI anococcus spp. I i posorres, but was sustained i n rri ce i rmuni zed 
wi t h H. vol cani i ar chaeosorres. Surprisingly, antigen f r ee- PI anococcus 
I i posorres evoked potent non-specific i nf I arrrrat or y cytokine production 
(IL-12 and I L- 6) by dendritic cells... 

...This suggested that overt i nf I arrrrat ory response night not necessarily 

aid sustenance of i rmuni t y . B. firms I i posorres consisted of 

phosphat i dyl gl ycerol , phosphat i dyl et hanol am ne and cardi ol i pi n and was an 

i nef f ect i ve CTL adj uvant , even f or i ni t i at i ng a pr i mar y r esponse. 

Considering that the polar lipids of H. vol cani i and PI anococcus spp. 

both consist of the sarre lipid classes ( sul f ogl ycol i pi ds, 

phosphogl ycer ol s, and car di ol i pi ns) , the unique ability of ar chaeosorres to 

mai nt ai n ant i gen- speci f i c T eel I i rmuni t y may be at t r i but abl e t o a pr oper t y 

of the archaeal 2, 3- di phyt anyl gl ycer ol lipid core. 

DESCRIPTORS: Adjuvants; Li posorres; I rmrune response; Animal model s; 

I rrmini zat i on; Lyrrphocytes T; Cytokines; Interleukin 12; Interleukin 
6; Lipids; Vaccination; Cval burri n; Hal of er ax vol cani i ; 
PI anococcus; Baci I I us fir ms 
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eel Is is cr i t i cal f or pr ot ect i ve vacci nat i on agai nst t umor s, we 
conpared the ability of various ar chaeosorre lipid corrposi t i ons to 
evoke a strong CD8 super (+) CTL response to entrapped antigen. Subcutaneous 
i rrrruni zat i on of rri ce wi t h oval bunri n (OVA) entrapped i n al I ar chaeosorre 
lipid corrposi t i ons evoked a primary (day 10) splenic CTL response 
indicating processing for MHC cl ass I presentation. Interestingly, several 
pol ar I i pi d corrposi t i ons f rom hal ophi I i c archaea were very pot ent t o 
adjuvant t hi s ear I y CTL r esponse. Despi t e t hi s. . . 

... pr ot ect i ve CD8 super ( +) r esponse agai nst B1 6CVA met ast asi s, indicating 
potential for targeting self, t urror antigens. Thus, lipid structural 
properties of archaea may differentially modulate primary, I ong- 1 er m and/ or 
i nnat e i rrrruni t y, i mpact i ng. . . 
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ABSTRACT: 

Ar chaeosorres, liposomes prepared from the polar ether lipids 
extracted from Archaea, demonstrate great potential as i mrunomodul at i ng 
carriers of soluble antigens, promoting humoral and... 

...i rrrruni ty i n t he vaccinated host. The safety of unilamellar ar chaeosorres 
prepared from the total polar lipids (TPL) of Hal obact er i urn 
salinarum Ivet hanobr evi bact er srrithii or Ther mopl asma aci dophi I urn was 
eval uat ed i n f emal e BALB/ c. . . 

...with any of the ar chaeosorre adjuvants. None of the antigen- free 

ar chaeosorres elicited significant ant i lipid antibodies when 

subcut aneousl y injected (1 rrg each at 0, 1, 2, and 4 weeks) in nice, 

although ant i H. sal i nar urn I i pi d antibodies were detected. These ant i 

I i pi d ant i bodi es cr oss- r eact ed wi t h t he TPL of T. aci dophi I urn 

ar chaeosorres but not wi t h t he TPL of M srrithii ar chaeosorres nor with 

lipids of ester I i posorres made from L- alpha 

- di rryr i st oyl phosphat i dyl chol i ne ( DIVPC) , L- al pha 

-di rryri stoyl phosphati dyl gl ycerol ( DIVPG) , and cholesterol (CHOL). In vitro 



...5 rrg/ rrt concentration. At this concentration, H. sal i nar urn ar chaeosorres 
and DIVPC/ DIVPG/ CHCL ester liposomes caused about 2% and 4% hemol ysi s, 
respectively. Based on this mouse model evaluation, ar chaeosorres are... 
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ABSTRACT: 

and both high and low extremes of temperature and pH. The bulk of 
their rrerrbrane lipids are polar, characterized by the archaeal 
structural features typified by ether linkage of the glycerol... 

. . . Bact er i a and Eukar ya. Al so uni que t o t hese bact er i a ar e macr ocycl i c 
archaeol and rrerrbrane spanning caldarchaeol lipids that are found in 
sorre extrerre t her rrophi I es and rret hanogens. To define the barrier function 
of . . . 

... on per rreabi I i t i es, we i nvest i gat ed t he wat er , sol ut e ( ur ea and 

gl ycer ol ) , pr ot on, and arrrroni a per rreabi I i t y of I i posorres f or rred by 

these lipids. Both the rracrocyclic archaeol and caldarchaeol 

lipids reduced the water, arrrroni a, urea, and glycerol per rreabi I i t y of 

I i posorres significantly (6-120-fold) corrpar ed with 

di phyt anyl phosphat i dyl chol i ne I i posorres. The presence of the ether 

bond and phyt anyl chains did not significantly affect these per rreabi I i t i es 

...mobility of the nri dpi ane hydrocarbon region of the merrbranes formed by 
macr ocycl i c ar chaeol and cal dar chaeol I i pi ds pi ay a si gni f i cant r ol e 
in reducing the per rreabi I i t y properties of t he I i pi d rrerrbrane. In 
addition, it appears that substituting ether for ester bonds presents an 
addi t i onal bar r i er . . . 

DESCRIPTORS: Merrbranes; Lipids; Li posorres; Permeability; 

cell membranes; gl ycer ol i pi ds; Archaea 
. . . SUBJ GATG: Li pi ds 
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ABSTRACT: 

represent a major advance for clinical vacci nol ogy. The present study 
exam nes the ability of novel I i posorres, terrred ar chaeosorres, made 
f r om t he pol ar I i pi ds of var i ous Ar chaeobact er i a to act as 
sel f - adj uvant i ng vacci ne del i ver y vehi cl es f or such def i ned acel I ul ar . . . 

...prototypical intracellular pathogen. In this regard, all of the tested 
ar chaeosorres were superior to conventional liposomes. 
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ABSTRACT: 

resulted in enhanced expression of MHC cl ass II and B7. 2 molecules. In 
contrast, conventional I i posorres made f r om est er phospholipids failed 
to modulate the expression of these activation markers. APCs treated... 
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ABSTRACT: 

264). In contrast, adrri ni st r at i on of OVA wi t h al urn num hydr oxi de or 
entrapped in conventional est er - phosphol i pi d liposomes failed to 
evoke significant CTL response. The ar chaeosorre- medi at ed CDS super (+) T 
eel I r esponse was. . . 
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The archaeosorre f or mil at i ons were prepared by a r ever se- phase 
evapor at i on met hod usi ng t he t ot al pol ar I i pi ds f r om t he 
ar chaeobact er i urn IVet hanosar ci na rrazei . I n t he case of oral gavage, the most 
st r i ki ng obser vat i on. . . 
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ABSTRACT: 

Li posorres are artificial, spherical, closed vesicles consisting of 
one or more lipid bilayer(s). Li posorres made from ester 
phospholipids have been studied extensively over the last 3 decades as 
artificial rrerrbrane models. Considerable interest has been generated for 
appl i cat i ons of I i posorres i n rredi ci ne, i ncl udi ng t hei r use as 
diagnostic reagents, as carrier vehicles in vaccine f or rrul at i ons, or... 

...The objective of this article is to review the properties and potential 
applications of novel I i posorres made from the rrerrbrane lipids 
of Ar chaeobact er i a (Archaea). These lipids are unique and distinct 
from those encountered in Eukarya and Bacteria. Polar gl ycer ol i pi ds make up 
the bulk of the rrerrbrane lipids, wi t h t he remaining neutral 
lipids being primarily squal enes and other hydrocarbons. The polar 
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lipids consist of regularly branched, and usually fully saturated, 
phytanyl chains of 20, 25, or 40... 

...carbons of the glycerol backbone(s). It has been shown only recently 

that total polar lipids of ar chaeobact er i a, and pur i f i ed I i pi d 

fractions therefrom can f or m I i posorres. Wfe refer to I i posorres 

made wi t h any I i pi d corrposi t i on t hat i ncl udes et her I i pi ds 

characteristic of Ar chaeobact er i a as ar chaeosorres to distinguish them from 

vesicles made from the conventional lipids obtained f r om eukar yot i c 

or eubacterial sources or their synthetic analogs. In general, ar chaeosorres 

derronst r at e r el at i vel y. . . 

... ar chaeosorres by phagocytic cells can be up t o 50- fold greater than that 
of conventional I i posorre f or rail at i ons. Studies in nice have indicated 
that syst erri c adni ni st r at i on of several test antigens entrapped within... 

. . . ar chaeosorre f or rail at i ons i ndi cat e t hat t hey may of f er a super i or 
alternative t o t he use of conventional liposomes, at least for sorre 
bi ot echnol ogy appl i cat i ons. 
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ABSTRACT: 

Et her gl ycer ol i pi ds ext r act ed from var i ous ar chaeobact er i a wer e 
for roil at ed into I i posorres ( ar chaeosorres) possessing strong adjuvant 
properties. M ce of varying genetic backgrounds, i muini zed by different 
par ent er al r out es. . . 

...those achieved with Freund's adjuvant and considerably more than those 
wi t h al urn or convent i onal I i posorres 
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( phosphat i dyl chol i ne- phosphat i dyl gl ycer ol - chol est er ol , 1 . 8: 0. 2: 1 . 5 rrol ar 
ratio). Furthermore, ant i gen- speci f i c i rmxinogl obul i n Gl (IgGI), I gG2a, and 
I gG2b isotype antibodies were all induced. Association of BSA wi t h the 
lipid vesicles was required for induction of a strong response, and 
>80% of the protein was... 

. . . Th1 ) and i nt er I euki n- 4 ( I L- 4) ( Th2) by spl een eel I s i n vi t r o. In 
contrast, conventional liposomes induced little eel I - rredi at ed 
irmunity, whereas al urn st i rail at ed only an IL-4 response. In contrast to 
al urn and Freund's adjuvant, ar chaeosorres composed of Ther rropl asma 
aci dophi I urn I i pi ds evoked a dr arrat i c memory ant i body r esponse t o t he 
encapsulated protein (at approximately 300 days) after... 
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ABSTRACT: 

The total polar lipids (TPL) extracted from the ar chaeobact er i urn 
Ivet hanosar ci na rrazei wer e pr edorri nant I y in t he f or m of sodi urn and. . . 

...of the divalent cations, magnesi urn pi us calcium decreased from about 
11:1 to 2: 1. Liposomes ( ar chaeosorres) made from ns- TPL were unable 
to ef f i ci ent I y r et ai n I ow rrol ecul ar wei ght aqueous mar ker s. . . 

...to about 25% and 100% respectively. Except for some differences in 
phosphat i dyl ser i ne and phosphat i dyl gl ycer ol , the lipid corrposi t i ons 
of ns- TPL, s- TPL, and t he magnesi urn f or m of TPL wer e si rri I ar , as det er rri ned 
by thin layer chromatography of labeled lipids. Ar chaeosorres prepared 
f r om s- TPL and ns- TPL had super ( 31 ) P NIvR spect r a t hat wer e si rri I ar to each 
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other, but distinct from those of vesicles prepared from the ester 

I i pi d di rryr i st oyl phosphat i dyl chol i ne. The t ypes and r el at i ve 

proportions of cations associated vw t h t he I i pi ds of M rrazei prior 

to their hydration and vesicle formation have a major influence, although 

other factors such as lipid corrposition may have an effect, on the 

per rreabi I i t y of t he bi I ayer to low ml ecul ar wei ght . . . 
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ABSTRACT: 

Gel I ul ar accurrul at i on, t i ssue di st r i but i on, and i rmruno- adj uvant i ci t y wer e 
evaluated for I i posorral CoQIO prepared from either 

di st ear oyl phosphat i dyl chol i ne: di cet yl phosphat e: chol est er ol (4:1:5, rrol . 

ratio) (conventional liposorres) or from the total polar lipids 

of the archaeon Ivet hanosar ci na rrazei ( ar chaeosorres) . Li posorral CoQIO 

vesicles of approximately 100 nm di arret er , containing up t o 1 79 rru rrol of 

CoQIO per rrg of lipid have been evaluated using J 774 A. 1 macrophages 

and Balb/c nice. Ar chaeosorres uptake by J774A. 1 macrophages was better than 

with the conventional I i posorrB, and the incorporation of CoQO 

enhanced the uptake of both lipid vesicle types. All vesicle types 

were detected i n t he liver and spleen of rri ce (4- 27% of injected dose) 

within 3 h of intraperitoneal injection. Moreover, incorporation of CoQO 

i nt o lipid vesi cl es enhanced t he i nrnino- adj uvant i ci t y of bot h 

conventional liposorres and ar chaeosorres, to achieve approximately a 

doubl i ng in t he t i t r es of BSA- speci f i c ant i body in... 

. . . hydr ophobi ci t y and opsonization changes induced by the presence of CoQO 
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in vesicles. V£ suggest that liposomal CoQIO has potential as a new 
generation of vaccine delivery system to enhance the i rrmune. . . 
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ABSTRACT: 

Li posorres i n t he 200 nm si ze range were prepared from the ether 
lipids extracted f r om var i ous Ar chaeobact er i a (coined ar chaeosomes) , 
and f r om convent i onal lipids. The entrapment of peroxidase or 
car boxyf I uor escei n was used to corrpare the in vitro uptake of various 
I i posorres by rrurine peritoneal rracr ophages, J774A. 1 macrophages and 
several non phagocytic cell lines. Wii I e liposomes composed of ester 
I i pi ds di pal nri t oyl phosphat i dyl chol i ne, or 

di rryr i st oyl phosphat i dyl chol i ne: di nryr i st oyl phosphat i dyl gl ycer ol : 
cholesterol (1.8:0.2:1.5, mo I ar ratio) were taken... 

...cells, using high doses of three representative types of archaeosorres 
and one type of convent i onal - 1 i posonre. Therefore, ar chaeosomes may be 
well suited to applications where phagocytic cells are a target site. 
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ABSTRACT: 

The ether lipids of several t her mophi I i c archaea ( ar chaeobact er i a) 
were 7compared by negat i ve- i on fast at om borrbar drrent mass spectrometry. The 
major polar lipids in extracts of Pyrococcus furiosus were assigned 
as archaeol lipids ( phosphat i dyl gl ycer ol diet her, ret z 805; 
phosphat i dyl i nosi t ol diet her, rrfz 893; and di gl ycosyl di et her , nY z 975) and 
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cal dar chaeol lipids (diglycosyl phosphat i dyl gl ycer ol t et r aether, rd z 
1778; and diglycosyl phosphat i dyl i nosi t ol t et r aether, rrY z 1866). The polar 
lipids of IVet hanopyr us kandleri were pr i rrar i I y gl ycol i pi ds consisting 
of a series of ar chaeol lipids with one to six hexose units, corrposed 
primarily of rrannose ( rrannose: gl ucose 9:1); phospholipids consisting of 
ar chaeol lipids ( phosphat i dyl i nosi t ol di et her ; and a novel 
phosphatidylcholine di et her , rrrz 802.7), and phosphogl ycol i pi ds as rri nor 
caldarchaeol lipids (primarily diglycosyl phosphat i dyl gl ycer ol 
t et r aether). IVet hanot her mis fervidus extracts contained ar chaeol 
lipids ( phosphat i dyl i nosi t ol di et her ; diglycosyl di et her ; and 
acet yl di gl ycosyl di ether, rri z 1016), and caldarchaeol lipids 
(glycosyl phosphat i dyl i nosi t ol t et r aet her , mf z 1704; diglycosyl 
phosphat i dyl i nosi t ol tetraether; and acet yl di gl ycosyl phosphat i dyl i nosi t ol 
t et r aet her , mf z. . . 

...residue occurred corrmonl y in this t her mophi I e and increased as cells 

entered the stationary growth phase. Lipid extracts of Sulfolobus 

aci docal dar i us contained detectable amounts of ar chaeol and hydr oxyar chaeol 

analogs of phosphat i dyl i nosi t ol , phosphat i dyl gl ycer ol , and 

phosphat i dyl et hanol am ne I i pi ds, i n addi t i on to t he dorri nant 

caldarchaeol lipids already reported. All four therrrophiles contained 

both ar chaeol and caldarchaeol lipids and phosphoi nosi t ol head 

groups, but no single structural entity uniquely separated their 

lipids from those found previously in rresophi I i c archaea. By 

contrast, extrerrely hal ophi I i c archaea appear to be distinguished from the 

thermophilic archaea by the presence of a major 

phosphat i dyl gl ycer orret hyl phosphat e lipid. 

DESCRI PTCRS: t her mophi I i c bact er i a; hal ophi I i c bact er i a; Cherri cal 
analysis; Bi ocheni st r y; lipids; bacteria; hydrothermal springs; 

Pyrococcus furiosus; IVet hanopyr us kandleri; Ivet hanot her rrus fervidus; 
Sulfolobus aci docal dar i us 
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ABSTRACT: 

Thermal stabilities were compared between I i posorres prepared from 
the ether lipids extracted from various ar chaebact er i a and 
I i posorres corrposed of ester lipids. Leakage of entrapped 
car boxyf I uor escei n from the I i posorres exposed to 121 degree C 
indicated a marked stability of certain ether liposomes, comparable 
or superior to chol est er ol - st abi I i zed liposomes prepared from the 
sat ur at ed synt het i c I i pi ds di rryr i st oyl phosphat i dyl chol i ne and 
dirryristoyl phosphat i dyl gl ycer ol . The heat stability of di et her 
I i posorres could be increased by the inclusion of t et r aether 
I i pi ds. 

DESCRIPTORS: I i posorres; heat treatments; drug delivery; 

ar chaebact er i a 
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ABSTRACT: 

Et her I i pi ds wer e obt ai ned f r om a wi de r ange of ar chaeobact er i a 
grown at extrerres of pH, t errper at ur e, and salt concentration. Wth the 
exception of Sulfolobus aci docal dar i us, uni I arrel I ar and/ or mil t i I arrel I ar 
I i posorres could be prepared f r om errul si ons of total polar lipid 
extracts by pressure extrusion through filters of various pore sizes. 
Dynani c light scattering, and electron rricroscopy revealed homogeneous 
I i posorna popul at i ons wi t h si zes varyi ng f rom 40 to 230 nm, dependi ng 
on both the lipid source and the pore size of the filters. Leakage 
rates of entrapped fluorescent or radioactive corrpounds established that 
those ar chaeobact er i al I i posorres that contained t et r aether 
lipids were the rrost stable to high t errper at ur es, alkaline pH, and 
ser urn pr ot ei ns. Ivbst ether I i posorres were stable to phosphol i pase A 
sub(2), phosphol i pase Band pancreatic lipase. These properties of 
ar chaeobact er i al I i posorres make t hem at t r act i ve f or applications in 
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bi ot echnol ogy. 
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ABSTRACT: 

The total lipids of IVet hanosar ci na rrazei accounted for 4. 0% of the 
cell dry mass, and 90% of these were polar lipids. Nearly all of the 
polar fraction consisted of di et her ( 2, 3-di - O phyt anyl - sn. . . 

. . . hydr oxydi et her analogs of phosphat i dyl gl ycer ol , phosphat i dyl i nosi t ol , 
phosphat i dyl ser i ne, and phosphat i dyl et hanol arri ne. Several highly 
fluorescent trace corrponent s in the lipid extracts were purified and 
partially characterized by mass spect r orret r y. Fast at om borrbar drrent mass 
spect r orret r y of t ot al I i pi d ext r act s pr ovi ded dat a to est abl i sh a 
close relationship among the polar lipids present in IVet hanosar ci na 
rrazei, IVet hanosar ci na t her rrophi I a, IVet hanosar ci na acet i vor ans, 
IVet hanosar ci na barkeri Fusaro, and IVet hanosar ci na bar ker i IVB. 

DESCRIPTORS: lipids; mass spectroscopy; IVet hanosar ci na mazei ; 
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dr oxydi ether lipid structures in IVet hanosar ci na spp. and 
t hanococcus vol t ae . 
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ABSTRACT: 

Hydroxylated di et her lipids are the most abundant lipids in 
Ivet hanosar ci na acet i vor ans, Ivet hanosar ci na t her rrophi I a , and Ivet hanosar ci na 
barkeri MS and Fusaro, regardless of the substrate used for growth. 
Structural analysis of t he lipid rroi et y freed of polar head groups 
revealed that the hydr oxydi et her lipids of all the Ivet hanosar ci na 
strains were hydroxylated at position 3 of sn-2 phytanyl chains... 
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ABSTRACT: 
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rreval onat e wer e i ncor por at ed when suppl i ed to t he gr owt h rredi um 
Lysi ne was pr ef er ent i al I y i ncor por at ed i nt o t he I i pi d f r act i on, 
suggesting a role as a phytanyl chain precursor. 
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ABSTRACT: 

Archaeosorres ( I i posorres corrpr i sed of gl ycer ol i pi ds of Archaea) 
constitute potent adjuvants for the induction of Th1, Th2 and CD8 super (+) 
T eel I r esponses to the ent r apped sol ubl e ant i gen. Ar chaeal I i pi ds 
are uniquely constituted of ether- 1 inked isoprenoid phytanyl cores 
conferring stability to the membranes. Additionally, varied head groups 
displayed on the glycerol - lipid cores facilitate unique 
i rrrrunost i mil at i ng i nt er act i ons wi t h nrarmral i an ant i gen- pr esent i ng eel I s 
(APCs). The polar lipid from the archaeon, Ivet hanobr evi bact er srri t hi i 
has been wel I char act er i zed f or its adj uvant pot ent i al , and is... 

...DESCRIPTORS: Antigen presentation; Ant i gen- pr esent i ng cells; CD8 
antigen; Cancer; Cytokines; Helper cells; I rrrrunol ogi cal memory; 
Infection; Inflammation; Lipids; Liposomes; Lymphocytes T 
; IVaj or hi st ocorrpat i bi I i t y corrpl ex; Iverrory cells; Phospholipids; 
Serine; Ter penes; Therapeutic applications; Vaccines; 
phosphat i dyl ser i ne; Archaea... 
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ABSTRACT: 

super(+) T eel I s were i nduced i n TLR2-def i ci ent nice, suggesting 
nonengagerrent of TLR2 by archaeal lipids. Thus, an archaeosorre 
adj uvant vacci ne r epr esent s an al t er nat i ve to I i ve vect or s f or i nduci ng CD8 
super . . . 

DESCRI PTORS: Adjuvants; Ant i gen pr esent at i on; Blood; CD8 antigen; 
Effector cells; Hi st ocorrpat i bi I i t y antigen H-2; I rmuni zat i on; 
I rrrrunol ogi cal rrerrory; Lipids; Lyrrphocyt es T; Marrory cells; 
Spleen; TLR2 protein; Tol I - 1 i ke receptors; Vaccines; Vesicles; 
doubl e pr i me T. . . 
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ABSTRACT: 

Liposome vesicles could be forrred at 65 degree C from the 
chl or of or m sol ubl e, total polar lipids (TPL) extracted from 
M/cobact er i urn bovi s baci I I us Cal rret t e- Guer i n ( BOG) . M ce i rmuni zed wi t h 
oval bum n (OVA) entrapped in TPL I i posorres produced both ant i - OVA 
antibody and cytotoxic T lyrrphocyte responses. Mjrine bone mar r ow- der i ved 
dendr i t i c. . . 

...6 ( I L- 6), IL-12, and t urror necrosis factor upon exposure to 
antigen- free TPL I i posorres. Three phosphogl ycol i pi ds and three 
phosphol i pi ds corrpr i si ng 96% of TPL wer e i dent i f i ed as phosphat i dyl i nosi t ol 
di mannosi de, palrritoyl- phosphat i dyl i nosi t ol di mannosi de, 
di pal rri t oyl - phosphat i dyl i nosi t ol di mannosi de, phosphat i dyl i nosi t ol , 
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phosphat i dyl et hanol am ne, and cardi ol i pi n. The act i vat i on of dendr i t i c 

cells by I i posorres prepared from each purified lipid corrponent 

of TPL was eval uat ed i n vi t r o. A basal act i vi t y of phosphat i dyl i nosi t ol 

I i posorres to activate proi nflarrrratory cytokine production appeared to 

be attributable t o t he t uber cul ost er i c fatty acyl 19:0 chain characteristic 

of rrycobact er i al gl ycer ol i pi ds, as si rri I ar lipids lacking 

t uber cul ost er i c chai ns showed little act i vi t y. Phosphat i dyl i nosi t ol 

di mannosi de was i dent i f i ed as the pr i nrar y I i pi d t hat act i vat ed 

dendritic cells to produce arraunts of pr oi nf I arrrrat or y cytokines several 

t i rres hi gher t han t he. . . 

. . . i nduct i on I evel s of I L- 6 and I L- 1 2. Fur t her , OVA ent r apped i n 
pal rri t oyl - phosphat i dyl i nosi t ol di mannosi de I i posomes was del i ver ed t o 
dendritic cells for major hi st ocorrpat i bi I i t y corrpl ex class I presentation 
rror e ef f ect i vel y t han TPL OVA- 1 i posorres. BCG I i posorres 
containing mannose lipids caused up- r egul at i on of cost i rrul at or y 
molecules and CD40. Thus, the inclusion of pure phosphat i dyl i nosi t ol 
mannosi des of BCG in I i pi d vesi cl e vacci nes represents a si rrpl e and 
efficient option for targeting antigen delivery and providing i rrrrune. . . 
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phosphogl ycol i pi ds; phosphat i dyl i nosi t ol ; phosphat i dyl et hanol am ne; 
cardi oli pin; I rrrrune response; Interleukin 6; Interleukin 12; Tumor 
necr osi s f act or . . . 
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ABSTRACT: 

Ag. W analyzed the processing pathway of OVA ent r apped in 
ar chaeosorres corrposed of Ivet hanobr evi bact er srrithii lipids, high in 
ar chaet i dyl ser i ne ( OVA- ar chaeosorres) . In vitro, OVA- ar chaeosorres st i rrul at ed 
spl een eel I s f r om OVA- TCR . . 
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...or FcRs lacked effect, indicating specific recognition of the 
ar chaet i dyl ser i ne head group of M srrithii lipids by APCs. In 
addi t i on, i nhi bi t or s of endosorral aci di f i cat i on bl ocked MHC cl ass I 
pr ocessi ng of CVA. . . 
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T6H 2H7 

JOURNAL: G ba Found. Syrrp. DATE: 1995 VOLUME: 195 NUN/BER: T Gel I 
Subsets in Infectious and Autoirrrrune Diseases PAGES: 42-54 CODEN: CI BSB4 
ISSN: 0300-5208 LANGUAGE: English 
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The expanding universe of T-cell subsets: Th1, Th2 and more 

AUTHCR(S) : Mbsrrann, Ti m R. ; Sad, Subash 

LOCATION: Dept. rvedi cal M cr obi ol ogy I mrunol ogy, Univ. Alberta, Edmonton, 
AB, Can. , T6G 2H7 
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CODEN: I MTOD8 ISSN: 0167-4919 LANGUAGE: English 



8/3, K/ 49 ( I t em 29 f rom f i I e: 399) 
Dl ALOG( R) Fi I e 399: GA SEARCH( R) 

(c) 2009 Arrerican Cherri cal Society. All rts. reserv. 
123283376 GA: 1 23( 21 ) 283376w JOURNAL 

Interleukin ( I L) 4, i n t he absence of antigen sti rail at ion, induces an 
aner gy- 1 i ke st at e in di f f er ent i at ed CD8+ TC1 eel I s: I oss of I L- 2 
synthesis and aut onorrous proliferation but retention of cytotoxicity and 
synthesis of other cytokines 
AUTHOR(S): Sad, Subash; M^srrann, Ti m R 

LCCATI CN: Dep. Ived. Mcrobiol. I mrunol . , Univ. Alberta, Edrront on, Can., 
T6G 2H7 
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Characterization of an i rrrrunosuppr essi ve factor secreted by a human 
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JOURNAL: Cell. I rrmmol . DATE: 1995 VOLUME: 162 NUM3ER: 2 PAGES: 
295-308 CODEN: CLI IVB8 ISSN: 0008-8749 LANGUAGE: English 
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AUTHOR(S): Sad, Subash; Mar cot te, R t a; IVbsmann, Ti m R. 
LOCATION: Depart rrent I rrrrunol ogy, University of Alberta, Edmonton, AB, 
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JOURNAL: I rrrruni t y DATE: 1995 VOLUME: 2 NUM3ER: 3 PAGES: 271-9 
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8/3, K/ 52 ( I t em 32 f rom f i I e: 399) 
Dl ALOG( R) Fi I e 399: GA SEARCH( R) 

(c) 2009 Arrerican Cherri cal Society. All rts. reserv. 
120104362 GA: 1 20( 9) 1 04362g JOURNAL 

Synthetic gonadot r opi n- r el easi ng hormone (GnRH) vaccines incorporating 
GnRH and synthetic T- hel per epitopes 

AUTHOR(S): Sad, Subash; Chauhan, V. S. ; Arunan, K. ; Raghupat hy, Raj 
LOGATI CN: Nat . I nst . I rrrrunol . , New Del hi , I ndi a 
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Lei shrrani a donovani 

AUTHCR( S) : Sad, Saum'tra; Adhya, Sam t 

LOCATION: Lei shmani a Gr oup, I ndi an I nst . Chem Biol., Calcutta, 700 032, 
I ndi a 

JOURNAL: J. Bi osci . DATE: 1990 VOLUME: 15 NUM3ER: 4 PAGES: 239-48 
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Influence of the genetic background and carrier protein on the antibody 
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AUTHCR(S): Sad, Subash; Tal war , G P.; Raghupat hy, Raj 
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Activation of dendritic cells by I i posorres prepared from 

phosphat i dyl i nosi t ol rrannosi des f r om Mycobact er i urn 

bovi s baci I I us Cal rret t e- Quer i n and adj uvant act i vi t y in vi vo 
AUTHOR: Sprott G Denni s (Reprint); □ cai r e Chant al J; Gurnani Kornal; Sad 

Subash; Krishnan Lakshni 
AUTHOR ADDRESS: Inst Biol Sci , Natl Res Council Canada, 100 Sussex Dr , 

Ottawa, ON, K1A 0R6, Canada* * Canada 
AUTHOR E- IVAI L ADDRESS: denni s. spr ot t @ir c- enr c. gc. ca 

JOURNAL: Infection and Irrrrunity 72 (9): p5235- 5246 Sept errber 2004 2004 
MEDI UM pr i nt 

ISSN: 0019-9567 _( I SSN pri nt) 
DOCUMENT TYPE: Art i cl e 
RECORD TYPE: Abst r act 
LANGUAGE: Engl i sh 
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phosphat i dyl i nosi t ol mannosi des f r om M/cobact er i urn 

bovi s baci I I us Cal met t e- Guer i n and adj uvant act i vi t y in vi vo 

ABSTRACT: Li posorre vesicles could be formed at 65degr eeC f r om t he 
chloroform soluble, total polar lipids (TPL) 
ext r act ed f r om IVycobact er i urn bovi s baci I I us 
Cal rret t e- Quer i n ( BCG) . M ce i rrrruni zed wi t h oval bum n ( CVA) 
entrapped in TPL I i posorres produced both ant i - CVA ant i body and 
cytotoxic T lyrrphocyte responses. Mjrine bone mar r ow- der i ved dendritic... 

...6 ( I L- 6) , IL-12, and tumor necrosis factor upon exposure to antigen-free 
TPL I i posorres. Three phosphogl ycol i pi ds and three phospholipids 
corrpr i si ng 96% of TPL wer e i dent i f i ed as phosphat i dyl i nosi t ol 
di mannosi de, pal rri t oyl - phosphat i dyl i nosi t ol di mannosi de, 
di pal rri t oyl - phosphat i dyl i nosi t ol di mannosi de, phosphat i dyl i nosi t ol , 
phosphat i dyl et hanol am ne, and cardiolipin. The activation of dendritic 
cells by I i posorres prepared from each purified lipid 
corrponent of TPL was evaluated in vitro. A basal activity of 
phosphat i dyl i nosi t ol I i posorres to act i vat e pr oi nf I arrmat or y cyt oki ne 
production appeared to be attributable to the t uber cul ost er i c fatty acyl 
19:0 chain characteristic of rrycobact er i al gl ycer ol i pi ds, as 
si rri I ar I i pi ds I acki ng t uber cul ost er i c chai ns showed little 
act i vi t y. Phosphat i dyl i nosi t ol di mannosi de was i dent i f i ed as t he pr i mar y 
lipid that activated dendritic cells to produce amounts of 
proi nf I arrmat ory cytokines several times higher than the basal level, 
indicating the importance of rrannose residues. Although the 
act i vi t y of phosphat i dyl i nosi t ol di mannosi de was little i nf I uenced by 
pal rri t oyl at i on of mannose at C- 6, a f urt her pal rri t oyl at i on at 
inositol C-3 diminished the induction levels of I L- 6 and IL-12. Further, 
CVA ent r apped in pal rri t oyl - phosphat i dyl i nosi t ol di mannosi de 
I i posorres was delivered to dendritic cells for major 

hi st ocorrpat i bi I i t y corrpl ex class I presentation more effectively than TPL 

CVA- 1 i posorres. BCG I i posorres containing rrannose 

lipids caused up- r egul at i on of cost i rrul at ory molecules and CD40. 

Thus, the inclusion of pure phosphat i dyl i nosi t ol mannosi des of 

BCG in I i pi d vesi cl e vacci nes represents a si rrpl e and 

efficient option for targeting antigen delivery and providing i rrrrune. . . 

DESCRI PTCRS: 

. . . BI OSYSTEMATI C NAIVES: M/cobact er i aceae- 

... IVycobact er i a, Act i norrycet es and Related Crganisrrs, Eubacteria, 
Bacteria, M cr oor gani srrs 
...ORGANISE: BCG ( M/cobact er i aceae) ; ... 

. . . IVycobact er i urn bovi s ( IVycobact er i aceae) 

CHEM CALS & BI OCHEM CALS: . . . I i posorres- - . . . 

. . . phosphat i dyl i nosi t ol mannosi des- - 
BI C8YSTEIVATI C CODES: 

...08881 IVycobact er i aceae 
CCMVCN TAXCNCM C TERMS: 
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17113636 BI CSI S NO. : 200300072355 

I dent i f i cat i on of t he bound and unbound I i pi ds on t he eel I envel opes 

of IVycobact er i urn bovi s. 
AUTHOR: Dandapat P ( Repr i nt ) ; Ver ma Rshendra; Venkat esan K( Reprint); 

Shar ma V D ( Repr i nt ) ; Kat och V M ( Repr i nt ) 
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AUTHOR ADDRESS: Central J ALM*\ I nst i t ut e f or Leprosy, Agra, UP, 280 205, 
I ndi a** I ndi a 

JOURNAL: Indian Journal of Animal Sciences 72 (11): p946- 950 November 2002 
2002 
IVEDI UM pr i nt 

I SSN: 0367-8318 _( I SSN pr i nt ) 
DOCUMENT TYPE: Art i cl e 
RECORD TYPE: Abst r act 
LANGUAGE: Engl i sh 

I dent i f i cat i on of t he bound and unbound I i pi ds on t he eel I envel opes 
of M/cobact er i urn bovi s. 

ABSTRACT: Sixteen M/cobact er i urn bovi s isolates from bovine 

tissues and one reference strain M bovi s AN5 were investigated for 

different bound and unbound lipids. For corrparison, other 

rrycobact er i al species included i n t he study were M tuberculosis, 

M bovi s BOG and M avium The t hi n layer chromatographic 

(TLC) study indicated the absence of C-nrycosides i n al I the M 

bovi s isolates while phosphatidyl inositol rrannosi des ( PI Ms) 

was present i n al I M bovi s isolates, M bovi s BOG and 

M tuberculosis as shown by TLC wi t h the solvent chloroform 

- rret hanol - wat er (60:30:6, v/vX1). The polar gl ycol i pi ds were 

present i n al I the M bovi s isolates and M tuberculosis showing 

seven bands wi t h Rf val ue 0. 62, 0. 55, 0. . . 

...0.89) (75:22:3, v/vX1). The uni di rrensi onal TLC nrycol at es patterns of all 
M bovi s isolates including AN5 showed one spot corresponding to 
al pha- rrycol at e (as in M tuberculosis) and... 

DESCRI PTORS: 
Bl CSYSTEM\TI C NAIVES: M/cobact er i aceae- 

... ivycobact er i a, Act i norrycet es and Related Organisms, Eubacteria, 
Bact er i a, M cr oor gani srrs 
CRGANI SM3: IVycobact er i urn bovi s ( Ivycobact er i aceae) . 

...pathogen, strain- BOG st r ai n- AN5. . . 

. . . ivycobact er i urn t uber cul osi s ( ivycobact er i aceae) - - . . . 

. . . ivycobact er i urn avi urn ( ivycobact er i aceae) - - 
DI SEASES: ivycobact er i urn bovi s i nf ect i on. . . 
IVESH TERMS: M/cobact er i urn I nf ect i ons ( IveSH) 
CHEM CALS & Bl OCHEM CALS: I i pi ds- - . . . 

...phosphatidyl inositol mannosi des 
Bl CSYSTEIVATI C CODES: 
08881 M/cobact er i aceae 

CCMVCN TAXCNCM C TERMS: 
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15159368 Bl OSI S NO. : 199900419028 

Production and partial characterization of antibody to cord factor 

( t r ehal ose 6, 6' - di rrycol at e) i n rri ce 
AUTHOR: Fuj i war a Nagat oshi ; Oka Shiro; I de M chi o; Kashi ma Kazut oshi ; Honda 

Takeshi; Yano I kuya (Reprint) 
AUTHOR ADDRESS: Depart rrent of Bacteriology, Osaka City University Medical 
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School, 1-4-3 Asahi - machi , Abeno- ku, Osaka, Osaka, 545-8585, Japan**Japan 
JOURNAL: Mcrobiology and I rrrrunol ogy 43 (8): p785- 793 1999 1999 
MEDI UM pri nt 
I SSN: 0385- 5600 
DOCUIVENT TYPE: Art i cl e 
RECORD TYPE: Abst r act 
LANGUAGE: Engl i sh 

...ABSTRACT: water rri eel I es without carrier protein. The antigenic TDM was 
isolated and purified chr orrat ogr aphi cal I y from the chloroform 
- rret hanol extract able lipids of R. ruber. The hydrophobic 
moiety of this TDM was corrposed of two molecules of... 

. . . gl ycosyl rrononycol at es differing in the carbohydrate moiety, such as 
that of glucose rrycolate ( GV) and mannose rrycolate ( Mv) , obtained 
from R ruber. Moreover, the ant i bodyr eact ed against rrycol i c acid rret hyl 
est er i t sel f . . . 

... rri ce rryel orra eel I s to exarri ne its bi ol ogi cal act i vi t i es and t he r ol e of 
humoral irrrrunity in rrycobact er i al infection. M)Ab reacted against 
the TDM gl ycosyl rrycolate, and rrycol i c acid methyl ester in ELI SA. . . 
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08714564 BI OSI S NO. : 198784068713 

LI POPOLYSACCHARI DE I SCLATED FROM M/CCBACTERI UM TUBERCULCSI S 
STRAI N AOYAM*\ B 

AUTHOR: KOBATAKE H ( Repr i nt ) ; KUM^GAI K; Kl TAGAVA Q Nl VA S- 1 

AUTHOR ADDRESS: CENTRAL RES LAB, ZERI A PHARVACEUTI CAL CO LTD, GSHI Kl Rl 

2512, KCNAN- MUCHI , SAI TAM^ 360-01, J PN* * J APAN 
JOURNAL: Agricultural and Biological Chenristry 51 (3): p691-698 1987 
ISSN: 0002- 1369 
DOCUMENT TYPE: Art i cl e 
RECORD TYPE: Abst r act 
LANGUAGE: ENGL I SH 

LI POPOLYSACCHARI DE I SCLATED FROM MVCCBACTERI UM TUBERCULCSI S 
STRAI N ACYAM^ B 

ABSTRACT: Mat hods for efficient extraction and si nrpl e purification of 
t he I i popol ysacchar i de speci f i c f or M/obact er i urn t uber cul osi s wer e 
devel oped. Cr ude I i popol ysacchar i de was obt ai ned f r om st er i I i zed 
cells through rrechani cal disintegration, Triton X-100 extraction, 
et hanol precipitation, gl ucosi dase di gest i on, and gel - f i I t r at i on 
chromatography. The I i popol ysacchar i de was further purified by 
treatments with pyr i di ne- rret hanol and chl or of or m- rret hanol to remove 
t he cont arri nat i ng gl ycol i pi ds and phophol i pi ds, and by di gest i on wi t h t he 
i rrrrobi I i zed trypsin to remove the cont arri nat i ng proteins. The purified 
I i popol ysacchar i de was corrposed of a polysaccharide consisting of 
D- mannose and D-arabinose, and fatty acids, mainly pal rri t i c, 
t uber cul ost ear i c, and stearic acids, which were bound in ester linkages. 
The I i popol ysacchar i de had strong tumor regressing activity on the 
mouse f i br osar coma. 

DESCRI PTORS' 

BI CSYSTEM^TI C NAMES: M/cobact er i aceae- 

...Mycobacteria, Act i norrycet es and Related Organisms, Eubacteria, 
Bacteria, M cr oor gani srrs 
CHEM CALS & BI OCHEM CALS: 
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Biosynthesis of gl ycosyl di gl ycer i des in M/cobact er i urn srregmat i s. 
Schul t z J C; El bei n A D 

Journal of bact er i ol ogy ( UNI TED STATES) Jan 1974, 117 (1) p107-15, 
I SSN 0021 - 91 93- - Pr i nt Journal Code: 29851 20R 
Publ i shi ng IVbdel Pr i nt 
Document type: Journal Article 
Languages: ENGLISH 
Mai n Q t at i on Owner : NLM 
a her 0 t at i on Owner : NLM 
Record type: MEDLINE; Corrpl et ed 

Biosynthesis of gl ycosyl di gl ycer i des in Mycobact er i urn srregmat i s. 

A particulate enzyrre preparation from Mycobacterium srregmat i s 
catalyzes the transfer of [ ( 1 4) C] gal act ose f r om ur i di ne 5' - di phosphat e 
( UDP) - [ ( 14) C] gal act ose and of [ ( 14) C] gl ucose f r om UDP- [ ( 14) C] gl ucose i nt o 
chl or of or m sol ubl e products. The radioactive neutral 
I i pi ds wer e pur i f i ed by passage t hr ough di et hyl arri noet hyl - eel I ul ose, 
followed by thin- layer chromatography. Wien UDP- glucose was used as 
substrate, two rraj or radioactive lipids were obtained; one had a 
hexose- gl ucose- gl ycer ol ratio of 1:1:1. The second. . . 

... hexose- gl ycer ol ratio of 2:1 and, in addition to glucose, contained 
lesser amounts of mannose and galactose. Wth UDP- gal act ose as 
substrate, two radioactive products were observed that were 
chr omat ogr aphi cal I y. . . 

... I abel ed mono- and di gl ycosyl di gl ycer i de. Pal rri t at e and ol eat e wer e t he 

predorrinant fatty acid constituents in these lipids and were present 

in equi rrol ar amount s i n al I of the products exam ned. The products have... 

. . . been i dent i f i ed as rronogl ycosyl di gl ycer i de and a di gl ycosyl di gl ycer i de 
containing glucose as the rraj or hexose along with mannose and 
galactose. Properties of the galactosyl and gl ucosyl transferases are 
descr i bed. 

Descriptors: * Q ycer i des- - bi osynt hesi s- - Bl ; * Li pi ds- - bi osynt hesi s 
--BI; * M/cobact er i um - rret abol ism - ME. . . ; met abol ism - ME; Q ucosi dases 

- - rret abol ism - ME; Q ycer i des- - anal ysi s- - AN; Q ycer ol phosphat e Dehydrogenase 

- - anal ysi s- - AN; Hydrogen- 1 on Concentration; Li pi ds- - anal ysi s- - AN; 
Mannose- - anal ysi s- - AN; M/cobact er i urn- - anal ysi s- - AN; Nucleoside 
Diphosphate Sugar s- - rret abol i sm - ME; 0 ei c Aci ds- - anal ysi s- - AN; Pal ni t i c 
Aci ds- - anal ysi s- - AN. . . 

Cherri cal Name: Carbon Radioisotopes; G ycer ides; Lipids; Nucleoside 
Diphosphate Sugars; Q ei c Acids; Pal rri t i c Acids; Galactose; Mannose; 
G ucose; Uridine; G ycer ol phosphat e Dehydrogenase; Gal act osi dases; 
G ucosi dases 
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A corrparison of the cherri cal corrposi t i on of Mycobacterium 
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tuberculosis rruris with IVycobact er i um tuberculosis bovi s ( 
BCG) . 

Cal des G; Prescott B 

Bi ocherri cal and biophysical research cormuni cat i ons ( UNI TED STATES) Aug 
20 1971, 44 (4) p852-8, I SSN 0006- 291 X- - Pr i nt Journal Code: 0372516 
Publ i shi ng MDdel Pr i nt 
Docurrent type: Journal Article 
Languages: ENGLISH 
IVfei n Ci t at i on Cwner : NLM 
Record type: IVEDLI NE; Corrpl et ed 

A corrparison of the cherri cal corrposi t i on of Itycobact er i um 
tuberculosis rruris with IVycobact er i um tuberculosis bovi s ( 
BCG) . 

Descriptors: * IVycobact er i um bovi s- - anal ysi s- - AN; 
IVycobact er i um t uber cul osi s- - anal ysi s- - AN; Am no Aci ds- - anal ysi s- - AN; 
Ar abi nose- - anal ysi s- - AN; Chloroform Chromatography, Ion Exchange; 
Chromatography, Paper; Et hanol ; Ethyl Ethers; Gal act ose- - anal ysi s- - AN; 
G ucose- - anal ysi s- - AN; Hexosarri nes- - anal ysi s- - AN; Li pi ds- - anal ysi s 
--AN; Ivannose- - anal ysi s- - AN; R bose- - anal ysi s- - AN; Solubility; 
Speci es Speci f i ci t y 

Cherri cal Narre: Am no Acids; Ethyl Ethers; Hexosarri nes; Lipids; 
Ar abi nose; Galactose; IVannose; R bose; G ucose; Et hanol ; 
Chi or of or m 



13/3, W 7 (Item 1 f rom f i I e: 370) 
Dl ALCG( R) Fi I e 370: Sci ence 
(c) 1999 AAAS. Al I rts. reserv. 
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CD1d- Rest r i ct ed I rrrrunogl obul in G For mat i on to GPI - Anchor ed Ant i gens 
M3di at ed by NKT Cel I s 

Schofield, Louis; IVbConvi I I e, IValcolmJ.; Hansen, Diana; Carrpbel I , A. 
Stewart; Fraser-Reid, Bert; Grusby, M chael J.; Tachado, Souvenir D. 

L. Schofield, D. Hansen, S. D. Tachado, V\al t er and Eliza Hall Institute of 
IVedi cal Research, Post Office, Royal Ivel bourne Hospital, Vi ct or i a 3050, 
Australia. M J. IVbConvi I I e, Department of Bi ocherri st r y and IVbl ecul ar 
Biology, University of IVel bourne, Vi ct or i a 3052, Australia. A. Stewart 
Carrpbel I , I NSr^ED Phar rraceut i cal s, 880 East Leigh Street, R chrrond, VA 
23219, USA. B. Fraser-Reid, Natural Products and G ycot echnol ogy , 4118 
Swarthrrore Road, Durham NC 27707, USA. M J. Grusby, Department of 
I rrrrunol ogy and Infectious Diseases, Harvard School of Public Health, and 
Depart rrent of IVedi ci ne, Harvard IVedi cal School, Boston, IVA 02115, USA. 

Sci ence Vol . 283 5399 pp. 225 

Publ i cat i on Dat e: 1-08- 1999 (990108) Publ i cat i on Year : 1999 
Docurrent Type: Journal ISSN: 0036-8075 
Language: Engl i sh 
Section Heading: Reports 
Wrd Count : 2490 

( THI S IS THE FULLTEXT) 

...Text: related human CD1b and CD1c molecules can elicit cytolytic and 
interferon- ( garrrra) responses by presenting rrycobact er i al gl ycol i pi d 
ant i gens t o CD8. sup( +) or CD4. sup( - ) CD8. sup( - ) T eel I s ( B4) . MjrineV. .. 

. . . be GPI s ( B6) . Ther ef or e, CD4. sup( +) NKT eel I s may par t i ci pat e in 

CD1d- r est r i ct ed recognition of lipid antigens. However, the natural 

I i gand and f unct i onal si gni f i cance of NKT eel I s in i rrrrune responses in... 

...molecules was confirmed by gas chr orrat ogr aphy- mass spect r orret r y ( GO- IVB) . 
In addition, a phosphor yl at ed and I i pi dat ed rrarrmal i an GPI based on 
the rat brain Thy- 1 GPI (Fig. 1C), and the corresponding 
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i nosi t ol phosphogl yean ( I PG) I acki ng a I i pi d t ai I , bot h cheni cal I y 
synthesized by n-pentenyl gl ucosi de strategy and corrposi t i onal I y pure by 
. sup( 1 . . . 

...in cl ass I I . sup( - / - ) rri ce wi t h t he rrf VSG of T. br ucei , but not t he 
deacyl at ed sol ubl e VSG der i ved by PI - speci f i c phosphol i pase C 
( PI - PLC) hydrolysis (Fig. 1A), demonstrating that t he GPI lipid 
domain is required, and the GPI gl yean is not sufficient, for the 
phenomenon. Thi s was. . . 

...responses in class I I . sup( - / - ) nice require linkage of antigen to GPI 

wi t h an intact lipid, which may be composed of di acyl gl ycer ol or 

al kyl acyl gl ycer ol . . . i M4 GPI s of L. rrexi cana. Norrencl at ur e is as descr i bed 

(B14) , where all isorrers contain one mannose in a1-3 linkage, EP 

indicates et hanol am ne phosphate, and M2 and indicate the number of 

mannose residues, as shown. ( C) Cherri cal I y synthesized rat brain 

Thy- 1 GPI . . . 

References and Notes: 

...anchored P. f al ci par urn pr ot ei ns, purified by high-performance liquid 
chromatography and affinity chr orrat ogr aphy (27), were extracted in 
chl or of or rrr rret hanol (2:1), precipitated with acetone, 
sol ubi I i zed and r educed, di I ut ed in 5 rrM CaCI . i nf ( 2) , di gest ed f or 
72 hours at 37. . . 

...and purified by high-performance thin- layer chr orrat ogr aphy ( HPTLC) 
R. i nf ( f ) = 0. 05) with chl or of or rrr mat hanol / acet i c acid/ water 
CMHAc/W 25:15:4:2). CM/V ( 1 : 2: 0. 8) extracts of L. mexi cana 
pr omast i got es were purified over Got yl - Sephar ose followed by HPTLC wi t h a 
sol ut i on. . . 
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Structural Requi r errent s for Q ycol i pi d Antigen Recognition by 

CD1b-Restri ct ed T Cel I s 
Ivbody, D. Branch; Rei nhol d, Bruce B. ; Guy, Mark R. ; Beckman, Evan M; 

Frederique, Daphney E. ; Furlong, Stephen T. ; Ye, Song; Rei nhol d, Vernon 

N. ; Si el i ng, Peter A.; Ivbdl i n, Robert L. ; Besra, Gurdyal S. ; Porcelli, 

St even A. 

D. B. Ivbody, E. M Beckman, D. E. Frederique, S. T. Furlong, S. A. Porcelli, 
Lyrrphocyte Biology Section, Division of Rheumatology, I rrrrunol ogy, and 
Allergy, Brighamand Women' s Hospital and Harvard Medical School, Boston, 
Ma 02115, USA. ; B. B. Rei nhol d, S. Ye, V. N. Rei nhol d, Mass Spect r orret r y 
Unit, Boston University School of Medicine, Boston, Wh 021 1 8- 2394, USA. ; 
M R. Guy and G S. Besra, Depart rrent of Mcrobiology, Colorado State 
University, Fort Collins, CO 80523- 1 677, USA. ; P. A. Si el i ng and R. L. 
IVbdl i n, Division of Der mat ol ogy and Department of Mcrobiology and 
I rrrrunol ogy, UCLA School of Medi ci ne, Los Angel es, GA 90033, USA. 

Sci ence Vol . 278 5336 pp. 283 

Publ i cat i on Dat e: 10- 10- 1997 (971010) Publ i cat i on Year : 1997 
Document Type: Journal ISSN: 0036-8075 
Language: Engl i sh 
Section Heading: Reports 
Word Count : 2372 

( THI S IS THE FULLTEXT) 

Abstract: The human CD1b protein presents lipid antigens to T 
cells, but the rrol ecul ar rrechani sm i s unknown. Identification of 
rrycobact er i al glucose rronorrycol at e ( GMV) as a CD1 b- pr esent ed 
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gl ycol i pi d allowed det er nri nat i on of the structural r equi r errent s for... 

... of QVM t o CD1 b- r est r i ct ed T eel I s was not af f ect ed by subst ant i al 

variations i n i t s I i pi d t ai I s, but was ext r errel y sensitive to 

cherri cal alterations in its carbohydrate or other polar subst i t uent s. 

These findings support the vi ew t hat the recently demonstrated hydrophobic 

CD1 groove binds the acyl chains of lipid antigens relatively 

nonspeci f i cal I y, thereby positioning the hydrophilic corrponent s for highly 

speci f i c i nt er act i ons wi t h T eel I . . . 

...Text: least two human CD1 proteins (CD1b and CD1c) rredi at e specific T 
cell recognition of bacterial lipid and gl ycol i pi d antigens ( B3) ( B4) 
( B5) ( B6) . Two classes of CD1 - r est r i ct ed lipid ant i gens- rrycol i c 
acids and phosphogl ycol i pi ds such as phosphat i dyl i nosi t ol mannosi des 
( PI Ms) or I i poar abi norrannan (LAM; ( B4) ( B5) -have been identified. To 
find other antigens presented by the CD1 system, we established additional 
T eel I I i nes speci f i c f or rrycobact er i al I i pi d ant i gens. 

Analysis of the CD4. sup( - ) CD8. sup( - ) TCRa ( bet a) . sup(+) T eel I line LDN5, 
isolated from a skin biopsy of a cutaneous reaction to M/cobact er i urn 
I eprae ant i gen, reveal ed evi dence f or a t hi rd cl ass of CD1- rest r i ct ed 
I i pi d ant i gens ( B7. . . 

. . . LDN5 pr ol i f er at ed to onl y one lipid f r act i on separ at ed 
by preparative thin- layer chr orrat ogr aphy (TLC) from organic extracts 
of M leprae and cr oss- r eact ed strongly with a lipid of identical 
ret ardat i on f act or (R. inf(f)) ext r act ed f r om M phi ei ( B8) . TLC 
staining indicated that t he I i pi d contained carbohydrate (anthrone 
positive) but not phosphate ( mo I ybdenum negat i ve) , distinguishing this 
ant i gen f r om t he t wo. . . 

...The structures of t he I i pi d and carbohydrate moieties of the 
antigenic gl ycol i pi d were determined separately. The products 
resulting from alkaline hydrolysis of the antigen were partitioned and 
recovered separately from organic and aqueous phases. The organic 
phase lipids coel ut ed on hi gh- pr essur e liquid chr orrat ogr aphy ( HPLC) 
with rrycobact er i al rrycol i c acids ( B4) , and the aqueous phase 
cont ai ned a si ngl e pr oduct t hat was i dent i f i ed as. . . 

. . . Thi s corrposi t i on anal ysi s suggest ed t hat t he gl ycol i pi d ant i gen was 
glucose mononycol at e ( GMV) , a previously described rrycobact er i al cell 
wall corrponent consisting of a single gl ucopyr anosi de residue esterified at 
its si xt h car bon to... 

...containing a monounsat ur at ed, C. i nf ( 80) wax- ester rrycol i c acid (Fig. 1C) 
(B10) . QVM was separately isolated f r om t r ehal ose di rrycol at e (cord 
factor) treated with aqueous acid, which released intact QVM by. . . 

. . . W det er nri ned t he r ol e of t he I i pi d por t i on of QVM in T eel I 
recognition by isolating QVM f r om rrycobact er i al species that differ 
in rrycol i c acid corrposi t i on. M/cobact er i urn bovi s BCG, M 
fortuitum M smagmatis, and M phi ei produce GMVs consisting of glucose 
est er i f i ed to rrycol i c. . . 

...B11) . This antigen lacked long chain length (corrpared with C. i nf ( 80) 
rrycol i c acids of rrycobact er i a) , cycl opr opanat i on, double bonds, and R 
groups, ruling out all of these natural cherri cal variations of... 

. . . LDN5, we consi der ed whet her t he spect r urn of ant i geni c gl ycol i pi ds nri ght 

be ext r errel y broad (any glucosylated lipid) or be I i nri t ed t o rrycol yl 

gl ycol i pi ds. M/col yl gl ycol i pi ds are def i ned by t he ... at orrs ( B14) . 

Therefore, recognition of QVM was absolutely dependent on the a- branched, 

(beta) -hydroxy lipid structure that defines rrycol y I lipids, 

but the long di st al I y substituted acyl chains found in many naturally 

occurri ng rrycol i c aci ds were. . . 
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. . . The r ol e of t he car bohydr at e moi et y of t he gl ycol i pi d in T eel I 
recognition was separately evaluated. The CD1 b- r est r i ct ed response of 
LDN5 to GMvl was carbohydrate dependent, because free rrycol i c. . . 

...cell response to rrycol yl gl ycol i pi ds most si rri I ar to GMvl we prepared 

two st er eoi sorrer s of GMvl rrannose rronorrycol at e and galactose 

rrononycol at e (B13) . LDN5 proliferated at si rri I ar doses to natural and 

serri synt het i c GMvl In contrast, LDN5 responded very weakly or not at all to 

rrannose rronorrycol at e and galactose rronorrycol at e, epi rrers of GMvl at 

t he 2 or 4 positions of the... 

...The identification of this third class of lipid antigens revealed 
a general motif for CD1 b- r est r i ct ed lipid antigens. Synthetic GVM i s 
i nt er rredi at e in structure between the two previously known antigens, PI M 
and. . . 

... rrycol i c acid, but I i ke PI M i s glycosylated. The long ( C. i nf ( 80) ) and 
di st ally substituted lipid moiety of natural GMvl was shortened 
( C. i nf ( 32) ) and si rrpl i f i ed ( Fi g. 2C) tot ake. . . 

...the two saturated acyl chains of PI M wi t hout losing antigenicity, as 
I ong as t he br anched I i pi d st r uct ur e was nrai nt ai ned ( Fi g. 2D) . Thus, 
CD1 b- r est r i ct ed antigens from each of the three classes... 

. . . The i dent i f i cat i on of this mot i f shoul d gui de t he sear ch f or new f or ei gn 
and potentially self lipid antigens. For exarrpl e, these results 
demonstrate that gl ycol i pi ds with short -chain rrycol i c acids characteristic 
of . . . 

. . . t o t he ext er i or of t he pr ot ei n t hr ough a nar r ow openi ng I i ned by 

conserved charged and polar am no acids above the F (prirre) pocket 

(B16) . Thus, in terms of size, shape, and electrostatic topography, the 

CD1 I i gand- bi ndi ng groove is ideally suited to interact with lipids 

conf or rri ng to t he CD1 b ant i gen mot i f wi t h t he t wo acyl chai ns bur i ed wi t hi n 

t he A. . . 

. . . F ( pr i rre) pocket s. Thi s rrechani sm of bi ndi ng woul d I eave t he 
hydrophilic cap to interact with polar and charged amino acids at the 
entrance to the groove (Fig. 4) (B17) . In t he. . . st r ai ght f or war d structural 
model pr ovi des a rrechani sm by whi ch T eel I s speci f i cal I y i nt er act wi t h 
unconstrained, hydrophobic lipid antigens in an aqueous envi r onrrent . 
Detailed structural studies of this model will reveal how t he. . . 

...tetanus t oxoi d- speci f i c (tet tox); 10 ( rru) g/ rri ] and DN6 

[ CD1c- r est r i ct ed, M tuberculosis I i pi d- speci f i c ( Tb organic); 1/200 

di I ut i on] , t wo exarrpl es shown her e. St i rail at i on i ndex was cal cul at ed as. . . 

. . . Fi gur e Removed 

Fi gur e F2 

Caption: The fine structure of t he I i pi d rroi et y of GMvl di d not 
det er rri ne T eel I r ecogni t i on. (A) LDN5 pr ol i f er at ed in r esponse t o GMvl f r om 
all strains tested [M phi ei ( ( squar e- sol i d) ), BCG ( &squar e; ) , M 
srregrrat is ( &ut r i ; ) , and M f or t ui t urn ( down t r i angl e, fill ed ) ] but not to 
t r ehal ose di rrycol at e. . . 

...of 1:1 corresponded t o t he concentration of GMvl r ecover ed from 
pr epar at i ve TLC of or gani c ext r act f r om 1 5 rrg of each bact er i urn ( B8) 
. ( B) LDN5 I ysed C1R I ymphobl astoi d target eel I s ( ef f ect or . . . 

...to natural or serri synt het i c GMvl at si rri I ar doses, but gave only a trace 
response to rrannose rronorrycol at e and no response to galactose 
rronorrycol at e. These rrannose- and gal act ose- cont ai ni ng rrycol yl 
I i pi ds di f f er f r om GMvl onl y in t he or i ent at i on of a si ngl e hydr oxyl 

Page 54 



gr oup at t he 2. 



10563731a. txt 



. . . Fi gur e F4 

Caption: Structural motif for CD1 b- r est r i ct ed antigens. Each of the known 
CD1 b- r est r i ct ed lipid ant i gens cont ai ns a pr oxi rral I y br anched acyl 
chain or two acyl chains capped by a hydr ophi I i c. . . 

References and Notes: 

...8. Ivycobact er i urn phi ei , M tuberculosis H37F!a, M fortuiturn M 
smegmatis, and M bovi s BCGwere cultivated in 7H9 medium 
( Di f co) suppl errent ed with 0. 05% Tween- 80 and 1% glucose, mannose, 
or galactose. Organic extracts (1 x ) were made by shaking 7. 5 rrg 
of I yophi I i zed bacteria per 1 rrl of chl or of or m met hanol (2:1) at 
20. Deg.Cfor 2 hours. Sonicates (1 x ) were made. . . B6) . rvycol yl 
gl ycol i pi ds wer e pur i f i ed wi t h pr epar at i ve si I i ca TLC i n sol vent A 
(60:16:2 chl or of or m met hanol : wat er ) and extraction from 
silica into chl or of or m met hanol (2:1) or by el ut i ng an open 2 cm by 
20 cm si I i ca col urm serially with chl or of or m and acetone in a 
st epwi se gr adi ent . The ant i geni c gl ycol i pi d el ut ed in 30% acet one i n 
chl or of or m ; 



. . . gl ycol i pi d was hydrolyzed, and the resulting products were partitioned 
between aqueous and organic phases. Organic soluble products were 
derivatized with phenacyl brorride and coel ut ed on C18 r ever sed- phase HPLC 
wi t h M . . 

...on a Quattro II triple quadrupole mass spectrometer i n t he positive mode 
wi t h sanpl es i n chl or of or m met hanol (2:1) at a f I ow r at e of 2 t o 4 
(nxi) l/din... 

...12. Ivycobact er i urn bovi s BCG and M tuberculosis 

rrycol i c acids contain cyclopropyl groups, whereas M srregrratis rrycol i c 
aci ds cont ai n doubl e. . . 

. . . and a ( pr i rre) rrycol at es) or named R groups as f ol I ows: M t uber cul osi s 
(a, keto, met hoxy) ; BCG ( a, ket o) ; M phi ei (a, wax- ester, and 
possibly s rral I amount s of keto); and M . . 

...A. Nashed, L. Anderson, Carbohydr. Res. 218, 95 (1991)] were used, 
except that the appropriate lipid [ 3- hydr oxypal rri t at e (Ivatreya), 
t et r adecyl hexadecanoat e (Wiko), or t r i acont anoat e (Sigma)] or 
carbohydrate [glucose, mannose, or galactose (Sigma)] were 
substituted i n t he reactions. "Natural" hexose rrycol at es were isolated 
from M phi ei grown in glucose-, galactose-, or mannose 
-supplemented medi a [ Y. Natsuhara, S. Oka, K. Kaneda, Y. Kat o I. Yano, 
Cancer I rrrrunol . I rrrrunot her . . . 

...G S. Besra et al . , Proc. Natl. Acad. Sci . U.S.A. 91, 12735(1994]. 
Li pi d st r uct ur es wer e conf i r rred by ESI - M3 and TLC. Nucl ear magnet i c 
resonance analysis of serri synt het i c hexose. .. pr ocessi ng, as was the case 
for CD1b- r est r i ct ed recognition of rrycol i c acid ( B3) ( B4) and 
I i pogl yeans ( B5) . Treatment of macrophages wi t h 25 rrfvl chl or oqui ne 
reduced the proliferative response of LDN5 to... 

...17. The CD1 -lipid antigen association is predicted to occur with 
an or i ent at i on si rri I ar to t hat of phosphat i dyl chol i ne in... 



13/3, K/ 9 (Item 1 from fi I e: 393) 
DI ALCG( R) Fi I e 393: Bei I st ei n Dat abase - Abst r act s 
(c) 2008 Bei I stein GmbH. All rts. reserv. 



Page 55 



10563731a. txt 

Bei I st ei n Abst r act Id: 5885241 

Title: Li popol ysacchar i de Isolated from Mycobacterium 

tuberculosis Strain Aoyarra B 
Docurrent Type: Journal Record Type: Abstract 
Author: Kobat ake, Hiroshi; Kurragai , Kazuhiro 
Sei - i chi 

Ci tat ion: Agr i c. Bi ol . Chem (1987) Series: 51 -3 : 

Language: Engl i sh 
Abstract Language: English 



Ki t agawa, Qsarm; Ni wa, 
691-698 CODEN: ABCHA6 



Title: Li popol ysacchar i de Isolated from Mycobacterium 

tuberculosis Strain Aoyarra B 
Abstract: M3t hods for efficient extraction and si rrpl e purification 
of the I i popol ysacchar i de specific for 
Mycobacterium tuberculosis were devel oped. Cr ude 
I i popol ysacchar i de was obtained f r om st er i I i zed cells 

through rrechani cal disintegration, Triton X-100 
extraction, et hanol precipitation, gl ucosi dase di gest i on, 
and gel - f i I t r at i on chr orrat ogr aphy. The I i popol ysacchar i de 
was further purified by treatments with pyr i di ne- rret hanol and 
chl or of or m mot hanol to remove the cont am nat i ng 
gl ycol i pi ds and phposphol i pi ds, and by di gest i on wi t h t he 
i rrmobi I i zed t r ypsi n to r errove t he cont am nat i ng pr ot ei ns. The 
purified I i popol ysacchar i de was corrposed of a 
polysaccharide consisting of D-rrannose and D-arabinose, 
and fatty acids, rrai nl y palm tic, t uber cul ost ear i c, and stearic 
acids, which were bound in ester linkages. The 
I i popol ysacchar i de had strong tumor regressing activity 
on the mouse f i br osar corra. 
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Li posorres prepared f r om BCG possessed adjuvant activity in vivo 

TEXT: Li posorres prepared f r om phosphat i dyl i nosi t ol rrannosi des 

f r om IVycobact er i urn bovi s baci I I us Cal met t e- Guer i n ( BCG) 

activated dendritic cells and possessed adjuvant activity in vivo. 

According to a study from Canada, " Li posorre vesicles could be 
forrredat 65 degr ees C f r om t he chl or of or m- sol ubl e, total 
polar lipids (TPL) extracted f r om IVycobact er i urn 
bovi s baci I I us Gal rret t e- Guer i n ( BCG) . M ce i rrmmi zed wi t h 
oval bum n (OVA) entrapped in TPL I i posorres produced both ant i - OVA 
antibody and cytotoxic T I yrrphocyt e responses. IVurine bone mar r ow- der i ved 
dendr i t i c. . . 

...6 ( I L- 6) , IL-12, and tumor necrosis factor upon exposure to antigen-free 
TPL I i posorres. 

and colleagues at the National Research Council of Canada. "The 
activation of dendritic cells by I i posorres prepared from each 
pur i f i ed I i pi d corrponent of TPL was eval uat ed in vitro." 

" A basal act i vi t y of phosphat i dyl i nosi t ol I i posorres to act i vat e 
proi nf I arrrrat or y cyt oki ne production appeared to be attributable to the 
t uber cul ost er i c fatty acyl 19:0 chain characteristic of rrycobact er i al 
gl ycerol i pi ds, as si rri I ar I i pi ds I acki ng tubercul osteri c chai ns 
showed little activity," reported the researchers. " Phosphat i dyl i nosi t ol 
di rrannosi de was identified as the primary lipid that activated 
dendritic cells to produce amounts of pr oi nf I arrrrat or y cytokines several 
t i rres higher than the basal level, indicating the irrportance of 
rrannose r esi dues. " 

"Although the activity of phosphat i dyl i nosi t ol di rrannosi de was little 
i nf I uenced by pal rri t oyl at i on of rrannose at C-6, a f ur t her 
pal rri t oyl at i on at i nosi t ol C- 3 di rri ni shed t he i nduct i on I evel s of . . . 

...and IL-12," stated Sprott and his collaborators. "Further, OVA entrapped 
in pal rri t oyl - phosphat i dyl i nosi t ol di rrannosi de I i posorres was del i ver ed 
to dendritic cells for rraj or hi st ocorrpat i bi I i t y corrpl ex class I 
presentation more effectively than TPL OVA- 1 i posomes. BCG 
I i posorres containing rrannose lipids caused up- r egul at i on 
of cost i mil at or y rrol ecul es and CD40. " 

"Thus, the inclusion of pure phosphat i dyl i nosi t ol mannosi des of 
BCG in I i pi d vesi cl e vacci nes r epr esent s a si rrpl e and ef f i ci ent 
option for targeting antigen delivery and providing i rrrrune. . . 

...published the results of their research in Infection and Irrrrunity 

(Activation of dendritic cells by liposomes prepared from 

phosphat i dyl i nosi t ol mannosi des f r om IVycobact er i urn bovi s 

bacillus Cal rret t e- Guer i n and adjuvant activity in vivo. I nf ec Irrrrunity, 

2004; 72(9) : 5235-5246. . . 

. . . USA. 

The information in this article comes under the rraj or subject areas of 
Vaccine Adjuvant, IVycobact er i a, Vaccine Development, Li posorres, 
Vaccine Delivery, I rrrrunol ogy, and I rrminot her apy. 

This article was prepared by I rrminot her apy Wekl y editors from staff 
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I i posorre characterization useful for cancer and infection therapy 
AUTHOR: SPROTT G D; KRI SHNAN L; SAD S 
PATENT ASSI GNEE: NAT RES COUNCI L CANADA 2003 

PATEr^ NUM3ER: WO 200301 1 336 PATENT DATE: 20030213 V\PI ACCESSI CN NO. : 
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Novel I i posorre useful for activating dendritic cells or as 

i muinomodul at i ng carriers for antigens in vaccines, corrprises a 
chl or of or m sol ubl e and extract able total polar 
lipid of ivycobact er i um speci es - Ivycobact er i um 
bovi s or BCG I i pi d, chl or of or m sol ubl e 

I i posorre characterization useful for cancer and infection therapy 
ABSTRACT: DERV\ENT ABSTRACT: NOVELTY - A I i posome ( I ) comprising a 
chl or of or m sol ubl e and extract able total polar 
I i pi d of M/cobact er i um spp. , i s new. DETAI LED DESCRI PTI CN - 
INDEPENDENT GLAI IVB are also included for the following: (1) a 
I i posorre (II) corrpr i si ng an i sol at ed I i pi d f r act i on 

in biologically pure f or m f r om t ot al polar I i pi ds of M 
bovi s Bacillus Gal met t e- Gtier i n (BCG) and an associated 
antigen; (2) a I i posorre vaccine composition (III) comprising (I) 
or (II), where the I i posorre contains an associated antigen; and 
(3) preparation (IV) of (I) or (II) by drying chloroform 
sol ubl e and extract able lipid and then hydrating the 
dried lipid at a terrperature of 65- 75degr eesC in water or 
phosphate buffered saline (PBS). Bl OTECHNOLCGY - Preferred 
Li posorre: (I) corrprises a chl or of or m sol ubl e and 
extract able polar lipid of M bovi s BCG 
whi ch is in bi ol ogi cal I y pure form The chl or of or m sol ubl e 

and extract able polar lipid corrprises at least one 
of phosphat i dyl i nosi t ol (PI), phosphat i dyl i nosi t ol mannosi de 
(PI Ml), phosphat i dyl i nosi t ol di mannosi de ( PI IV2) , mono and 
di pal rri t oyl at ed forms of PI Ml and PI IV2 (such as pal rri t oyl - PI Ml or 
pal rri t oyl - PI M>) , acyl at ed- phosphol i pi ds of 899, 1139 and 1155 
rrfz, phosphat i dyl et hanol a rri ne and cardi ol i pi d. The chl or of or m 

soluble and extract able lipid is an 
acyl - phosphogl ycer ophosphat e lipid of mf z 899, 1139 or 1155 
corrpr i sing two sn-1,2 fatty acyl chains... 

... f i r st chai n is t uber cul ost er i c aci d and a second chai n is pal rri t i c aci d 
(CI 6:0). The chloroform soluble and extract able 
pol ar I i pi d is obt ai nabl e by a hot 50% et hanol 
extraction. In (I) or (II), the lipid ingredient is 
synthesized cherri cal I y to correspond t o t he st r uct ur e of a I i pi d 
i sol at ed in bi ol ogi cal I y pur e f or m f r om a M/cobact er i um ( I ) 
additionally corrprises lipid phosphat i dyl et hanol am ne in 
biologically pure form (I) comprises the chloroform 
soluble and extract able polar lipid of M 
bovi s BCG and other lipid selected from 
phosphatidylcholine, phosphat i dyl gl ycer ol , cholesterol and its mxture. 

The I i posorre is rail t i I arrel I ar or unilamellar. Preferred 
Corrposi t i on: In (II) t he ant i gen i s a pr ot ei n. Pr ef er r ed Mat hod: I n 

(IV), the terrperature is 65degreesC. The I i posorre resulting from 
the mat hod is rail t i I arrel I ar . ( Mj additionally corrprises reducing the 
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size of a mil t i I airel I ar I i posorre at a t errper at ur e of 65degreesC 
to yi el d a uni I arrel I ar I i posorre. An antigen is entrapped i n t he 
mil t i I arrel I ar or uni I arrel I ar I i posorre by i ncl usi on of t he ant i gen 
in water or PBS. ACTIVITY - Cytostatic; I rrmmomodul at or . IVECHANI SM OF 
ACTI CM. . . 

. . . i n al I 5 rri ce i n a nai ve gr oup wi t hi n 12 days. I nj ect i on of ant i gen- f r ee 
BCG I i posorres r esul t ed in a rrodest decl i ne i n t urror gr owt h, 
where only 2 rri ce out of 5... 

...of tumor growth was seen. Considerably more protection was seen for nice 
i rrrruni zed wi t h t he BCG oval burri n ( OVA) I i posorre vacci ne, 
where all nice turrars were less than 250 rmr2 after 12 days and remained 



... life and is stable to the conditions found upon vaccination of an 
ani mal . EXAIvPLE - Tot al lipid ext r act s wer e obt ai ned f r om 

f r ozen- 1 hawed cell pastes of Bacillus firms or from fresh cell paste 
of IVycobact er i urn bovi s by adding a one- phase solution of 

methanol, chloroform and water (2:1:0.8, v/ v) i n a r at i o of 15 g 

cell dry wei ght / 1 . Af t er 16 h t he eel I ul ar debr i s was col I ect ed by 
cent r i f ugat i on and re- extracted twice more. Extracts were 
pooled and made bi phasi c by addition of chl or of or m and water by 

the BI i gh and Dyer rret hod. Polar lipids in the 
chloroform bottom phase were freed of neutral lipids by 

differential solubility in cold acetone. Polar lipids 
, i nsol ubl e in acet one, wer e dr i ed and di ssol ved i nt o chl or of or m 

as the chl or of or m- ext r act abl e total polar 
lipids. Bacillus Cal rret t e- Guer i n (BCG) total lipids 
di ssol ved i n chl or of orm were f i I tered usi ng a 0. 45 rri crom nyl on 

syr i nge- f i I t er , to ensure there was no carry over of whole cells into 
the lipid extract. Preparation of B. subtil is BCG 
I i posorres was as follows: About 30 rrg of total polar 
lipids in chloroform were dried under a nitrogen stream 

followed by 1 hour under vacuum Hydration was routinely... 

...for 2-3 hour at 65degr eesC wi t h shaking. To investigate the effect of 
terrperature on I i posorre formation, hydration was allowed to occur 
at 35- 75degr eesC i n 1 0degr eesC st eps. Aver age vesi cl e di arret er s. . . 

... Preparations were then freeze- dried and re-hydrated in phosphate 
buffered saline (PBS) at 65degreesC. Li posorres were left 
overnight at 4degreesCto anneal, then any OVA not associated with the 

I i posorres was removed by ul t r acent r i f ugat i on and washing 
I i posorres wi t h PBS t hr i ce. The f i nal I i posorre pel I et s wer e 
r e- suspended i nt o PBS, and I i posorres wer e f i 1 1 er - st er i I i zed usi ng 
0.45 rri crom filters. Entrapped OVA was quantified after lipid 
rerroval and dry weights deter rri ned, as above. Average diameters were 
rreasur ed i n a 5 rrW He/ Ne I aser part i cl e si ze. BCG I i posorre 
were made from the isolated lipid fractions obtained by the 
above rret hod. (46 pages) 
DESCRI PTORS: r^cobact er i urn bovi s, BCG I i pi d, 
chl or of or m sol ubl e I i posorre, dendr i t e eel I 

activation, i rrrrunorrodul at or , appl . cancer, infection therapy, vaccine 
bact er i urn I i pof ect i on t r ansf ect i on cyt ost at i c ( 22, 1 9) 
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tuberculosis etc.; antitumor 
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Li popol ysacchar i de and its production - using M/cobact er i urn 

tuberculosis etc.; ant i t unror 
ABSTRACT: A I i popol ysacchar i de conrprising 80-95% polysaccharide 
corrprising D-arabinose and D- rrannose, and 5- 20% of a fatty acid 

is described which has cytostatic, i nmunor egul at or y, eel I - act i vat i ng. . . 

. . . pr oduct i on is si rrpl e and gi ves a hi gh yi el d. A sui t abl e rri cr oor gani sm i s 
used; e.g. Mycobacterium tuberculosis, M/cobact er i urn 
bovi s or Pr opi oni bact er i um acnes. In an exarrpl e, M tuberculosis 
st r ai n Aoyama B was cul t ur ed f or 5 wk, and t he dead eel Is wer e t r eat ed 

in a French press. The supernatant obtained was extracted with 
et hanol and centrifuged, and the precipitate was washed with et hanol 
and ethyl ether. The precipitate was treated with arryl ase and 
gl ucoarryl ase (EC- 3. 2. 1.3) to give crude I i popol ysacchar i de which 
was dissolved in pyridine and extracted with methanol and 
chloroform - rret hanol . The precipitate was redissolved and 
subjected to Sepharose 4B chromatography, and the solution was 
subjected to dialysis and I yophi I i zat i on to give the 
I i popol ysacchar i de. ( 5pp) 
DESCRIPTORS: I i popol ysacchar i de pr ep. , purification, 
ivycobact er i um t uber cul osi s, Ivycobact er i um bovi s, 
Pr opi oni bact er i um acnes etc. culture, antitumor, antibiotic, 
i muinost i nxil ant act. etc. bacterium 
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T eel I act i vat i on by I i popept i de ant i gens. ( Repor t s) 

Moody, D. Branch; Young, David C. ; Cheng, Tan-Yun; Rosat , Jean-Pierre; 

Roura-rrir, Carrre; O Connor, Peter B. ; Zaj one, Di r k M ; V\al z, Andrew; 

M I I er , Marvin J.; Levery, Steven B. ; Wlson, Ian A; Cost el I o, Catherine 

E. ; Br enner , M chael B. 

Science, 303, 5657, 527(5) 

Jan 23, 

2004 

PUBL I CATI CN FORMAT: Magazi ne/ Jour nal ; Refereed ISSN: 0036-8075 
LANGUAGE: Engl i sh RECORD TYPE: Ful I t ext ; Abst ract TARGET AUDI ENCE: 
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T eel I act i vat i on by I i popept i de ant i gens. ( Report s) 

AUTHOR ABSTRACT: Unl i ke maj or hi st ocorrpat i bi I i t y protei ns, whi ch bi nd 
pept i des, CD1 pr ot ei ns di spl ay I i pi d ant i gens t o T eel I s. Her e, we 
report that CD1a presents a f am I y of previously unknown I i popept i des 
f r om M/cobact er i um t uber cul osi s, named di dehydr oxyrrycobact i ns because 
of their structural r el at i on t o rrycobact i n si der ophor es. T eel I 
act i vat i on was rredi at ed by t he ( al pha) ( bet a) T cei I r ecept or s and was. . . 

...components of these antigens. These studies identify a means of 
intracellular pathogen detection and identify I i popept i des as a 
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bi ocheni cal cl ass of ant i gens f or T eel I s, which, I i ke convent i onal 
pept i des, have a. . . 

TEXT: 

...molecular rrechani sm of antigen presentation by CD1 involves 
i nsert i on of t he al kyl chai ns of anrphi pat hi c I i pi ds i nt o a deep 
hydrophobie groove f or rred by the ( al pha) 1 and (alpha) 2 domains of... 

. . . t hey can di r ect I y cont act T eel I receptors (TOR) (7-9). CD1 a- r est r i ct ed 
T eel I s r ecogni ze rrycobact er i a- i nf ect ed eel I s and have ant i bact er i al 
effects, suggesting a possible role in host defense (5, 10... 

candidate antigens presented by CD1a, TCR ( al pha) and (beta) chains 
f r om t he CD1 a- r est r i ct ed and rrycobact er i a- speci f i c T eel I line CD8- 2 
were cloned and transfected into J. RT3-T3. 5. . . 

. . . M tuberculosis cell walls. Antigenic factors capable of J.RT3.CD8-2 

act i vat ion wer e ef f i ci ent I y ext r act ed f r om whol e rrycobact er i a 

by using chloroform methanol (2:1), suggesting that the antigens 

were lipids, which were not coval ent I y bound t o t he ar abi nogal act an 

corrpl ex of the rrycobact er i al cell wall (12). El ut i on of the 

st i nrul at or y lipids from silica col urms in polar solvents, such 

as rret hanol , indicated that the antigens displayed characteristics of 

polar lipids. Purification by hi gh- per f or rrance liquid 

chromatography ( HPLC) led to the isolation of a fraction that 

contained a set of structurally related corrpounds, which, by mass 

spect rorret ry analysis, yielded a... 

. . . CD8- 2 ( Fi g. 1 A) . T eel I act i vat i on was not seen wi t h ot her known 

CD1- presented lipid antigens such as nrycol i c acid, glucose 

monomycol at e, or mannosyl phosphoi sopr enoi ds (Fig. 1B). Also, 838 di d 

not activate polyclonal T eel I s or J. RT3 t r ansf ect ant s expressing TCRs that 

are specific for lipid antigens presented by CD1b or CD1c (Fig. 1B) 

(13-15). Together, these studies indicated that... 

...197, which were each 16 u (the mass of oxygen) smaller than the 

previously described rrycobact i c acid and cobact i n fragments of 

rrycobact i n, a known rrycobact er i al I i popept i de wi t h 

i r on- scavengi ng properties (16, 17). Therefore, we named the antigen 

di dehydr oxyrrycobact i n ( DDM 838) . I dent i f i cat i on. . . 

. . . IVB/ IVB pr oduct s at ntz 727 and 84 i ndi cat ed t hat t he hydr oxyl ysi nes f ound 
in nycobact i n were substituted by lysines i n t he proposed structure 
for DDM (17). The presence of lysine... 

. . . am no acid, ( al pha) - rret hyl serine, instead of serine and threonine, 

which are present in most mycobacterial rrycobact i ns (12, 16, 

18). The identity of ( al pha) - net hyl serine as a component of DDM was. . . 

. . . cycl i zed I ysi ne ( Fi g. 2B) . 
( FI GURE 2 CM TTED) 

Di dehydr oxyrrycobact i n rrost likely functions as an intermediate in 
nycobact i n synthesis. The nycobact i n locus in M tuberculosis 
encodes nycobact i n synthase genes, MDtAto MDtJ, which function as a 
nonribosomal peptide synthesis pathway (20). Previously proposed scherres of 
nycobact i n biosynthesis have errphasi zed a likely role of IVbt A, Mot B, 
IVbt C, M)t D, M)t E, and M)t F in... 

. . . sal i cyl moiety and synthesizing the peptide (Fig. 2D) (19, 21, 22). The 
final steps in nycobact i n synthesis were thought to involve peptide 
term nation by intramolecular attack of the lysine side chain... 

...by suggesting that the lysines are incorporated into the peptide and 
subsequently hydr oxyl at ed to yield nycobact i ns (Fig. 2D). The two 
hydr oxyl moieties, which are present in rrycobact i n but absent in DDM 
form two sites, which mediate hi gh- af f i ni t y ( ( ~1 0. sup. - 26) M.. 
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...Consistent with the predicted roles of these hydroxyl groups in iron 
binding, we found that rrycobact i n was detected i n t he iron-bound form 
solely as ( ( M + Fe- 2H) . sup. +) at m.. 

. . . af f i ni t y at or near t he bact er i a- host i nt er f ace and del i ver i r on t o t he 
bact er i urn ( 23) . M/cobact er i a produce rrycobact i n and related 
si der ophor es, whose synthesis is triggered by derepression of 
rrycobact i n synthase genes during growth in low- iron conditions (24). 
This process normally occurs during growth... 

...human macrophages (25). These considerations suggested that DDM rri ght be 
synthesized as an i nt er rredi at e in rrycobact i n production during 
i nt r acel I ul ar i nf ect i on. We f ound t hat DDM- speci f i c T eel I act i vat i on 
occur s ef f i ci ent I y in... 

. . . pr oduce DDM at all (Fig. 3A) . Because CD1 a- r est r i ct ed T eel I s ar e abl e 
to kill rrycobact er i a- i nf ect ed cells ( 26) , CD1 a pr esent at i on of DDM 
may represent an early warning system for intracellular... 

... of DDM st r uct ur e in rredi at i ng T eel I act i vat i on, we used HPLC to i sol at e 
several natural I i popept i des from M tuberculosis. In addition to 
DDM 838 (Fig. 3B, peak E) , M tuberculosis produced... 

. . . ci s conf or mat i on ( Fi g. 2C) . Wier eas DDM 838 gave t he most pot ent T eel I 

response, horral ogous I i popet i des that had shorter or saturated fatty 

acids were substantially less stirrulatory (Fig. 3C) . Natural 

rrycobact i ns were not recognized, suggesting that the hydr oxyl at i on of 

t he I ysi ne r esi dues pr event s T eel I r ecogni t i on ( Fi g. 3C) . Al so, 

lipid fractions containing rrycobact i c acid, which corresponds 

t o a t r uncat ed I i popept i de I acki ng t he but yr i c aci dl ysi ne rroi et y 

(Fig. 2B, rr/z 642 fragment), were recognized weakly or... 

...peptide and the length and saturation state of the fatty acyl chain. 

These st udi es i dent i f y I i popept i des as a bi ocherri cal el ass of 
ant i gens f or T eel I s, whi eh shar e st r uct ur al f eat ur es of MHC. . . 
... t he pr edi ct ed TCR cont act sur f ace ( 8) . The A' pocket is I ar gel y 
hydrophobic, wi t h no obvious polar groups that could hydrogen bond 
wi t h the pept i di c por t i on of DDM i n t he way t hat . . . 

...Fig. 3D). Although the orientation of the pept i di c moiety cannot be 
predicted precisely, the only polar residues i n t he binding groove 
are located at the A - F junction, so it seems... 

...encoded peptide sequences, which are post - 1 r ansl at i onal I y modified by 
acyl at i on so that their structures reserrble rrycobact er i al DDM but are 
highly varied in their peptide sequences (29). The aut or eact i vi t y of T 
eel Is... 

...31). These observations raise the possibility that CD1 rri ght also 
function to present structurally diverse I i popept i des encoded i n t he 
DNA of bacteria, viruses, or rrarrmal i an eel I s. 
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